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INTRODUCTION 


T T has been the custom in tbe past to collect the mass of notes prepared 
J. on the special subjects discussed at the meetings of the Board 
of Agriculture and to print them as appendices to its Proceedintrs. When 
it was decided on the last occasion to abbreviate tbe Proceedings by 
leaving out most of these notes, and thus keep the bulky volume within 
reasonable limits and also issue it more expeditiously, the Agricultural 
Adviser ^Yas approached as to tbe possibility of printing the notes bn 
the ])rogress of tlie sugar industry as a Bulletin of tlic Pusa Ptcsearcb 
Institute, This form of publication is, after all, much more suitable 
for the Proceedings are often not readily available and the information 
contained in the appendices is liable to be overlooked. Tims far the 
!]0tcs Oil the sugar industry prepared for each meeting of the Board 
have been preserved and it was felt that it would be 1 pity to break 
The continuity of the record. The Agricultural Adviser has kimlly 
aiiieed to tliis suggestion and has asked me, a.s Ciiairman of the Siiuar 
Coiniiiif.tee, to edit the bulletin ami write an introduction. The note 
.■n the work of the cxperimcmtal factory at Aawnbganj, in tlic Uiiited 
!h:ovinces,is not printed here, as it lias been issued as a sep-arate bulletin^, 
ho notes were receic ed from Bengal and the A^ortli-W'est Frontier Pro- 
vince, but those have been subsequently prepared at special request, 
and are inchidod with the rest. 

On looking through the reports presented ou this and pre.vious occa- 
>ions for discussion at the Board of Agriculture, the first thing tliat 
vail strike any one interested in the progress of the sugar industry in 
bidni IS the marked inerpiality of the amount of information recorded 
iogarding different tracts, the amount of detail in no way corresponding 
to the miportance of the work being done or the iutm-ests involved'!- 
Tins 13 , of course, partly a natural expression of the amount of personal 
ntcution given to the subject by the dillerent antliors of tbo notes, 
borne few of them are devoting their whole attention to sugar matters, 
lie others have many other interests to engage Iheir attention. Some 
n ^ e notes have been WTitten by chemists, botanists or agriculturists, 
t e point of view differs accordingly, whereas a number have 
piepared by Directors of Agriculture, w ho arc in charge of all the 

’ Agric. i?e5, Inst., Pusa, Bunetin no. 82 . 



activities of their Depart nrents, and cannot therefore be expected to 
possess the detailed knowledge of the subject which is desirable. 

As instances of the meagrencss of the information presented concern- 
ing important tracts, the reports printed here of the Directors of Agrh 
culture in the United Provinces and Bihar and Orissa may be specially 
referred to. In the former case, with a greater acreage under sugarcane 
than the whole of the rest of India put together, the work of the Shah- 
jahanpur Research Station is practically imnoticed, doubtless in part 
due to the absence of Mr. Clarke from India at the time. The whole 
of the cultural and varietal work being carried out in the province is 
dealt with iu one short paragraph, although, as will be seen later, the 
Director regards this as the mostr important pa.rt of the sugar work of 
the Department. In the repoi l from Bihar, where the greatest number 
of the sugar factories in India are collected, no reference is made to 
their work at all. This will naturally be read as an indication that 
the Agrienltmai Department is not in touch wntk tbenr ; but a very 
much fuller and more useful report might have been presented by the 
Agricultural Chemist, wliohas devoted much time to sugar matters and 
done a good deal of useful work on the subject. The Bombay note 
contains no reference to the extremely promising and important exten^ 
sio?r of the sugarcane area in the tracts of the Dcccan now being opened 
up by the new system of canals, although a newspaper cutting was 
afterwards added, at special request, by the Director of Agriculture, 
contaiiiing a sunmuirv of his evidence before the Indian Industrial 
Commission. The Bmma note contains no information as to the pro- 
gress of the Goverranent scheme of o]]eiiiiig up a new sugarcane arcri 
m the Mon Canal region. .But instances need not be multiplied to 
demonstrate tlie very partial nature of the information placed before the 
Sugar Committee b}’ the local authorities. The Committee expressed 
itself freely on the subject^, and a general study of the material piiiited 
in this bulictin will furnish a strong condemnation of the system at 
present adopted, as it no longer meets the needs of the case. Wlnit 
is wanted is a much more thorough study of the industry from all point.? 
of view, and this bulletin presents a powerful argument for the forma- 
tion of the Bureau of Sugar Information which the Board of Agriculture 
proposed shonld be started, consisting of specialists whose whole tifiie 
should be devoted to the various aspects of this important industry 
throughout India. 

That the sugar industry iu India is in need of immediate atteution 
is agreed to everywhere, and that this is fully realized by Governmeat 
is obvious from the remarks of Sir Claude Hill iu his opening adihess 
^ Proci,zding8 of the, Board of Agi'kidiure in Poona, 1917, p. 78. 
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at ttc Poona meeting of the Board of Agriculture.i It is instnictive 
to note the somewhat divergent views \vhic]i are held, by different 
antiiorities, as to the special defects whicln-i^re held to be fundamental 
and which should be immediately attended to if any liopes of improve- 
inent are to be entertained. The process of maanfacture of the raw 
product IS admittedly of a very primitive nature and, nltlion4 there 
is a steady improvement in many places, it is the belief of sonic that 
this is the limiting factor which must be attended to before any im- 
provement can be hoped for. This point of view is a century old, and 
has recently been specially advocated by Mr. Sayer in a series of articles 
i:i the AgncuUural Journal of InduL"^ The princi[:de 3 of arc 

cwlonbtedly in many places woefully wasteful, if not radically wTOn-. 
Cut is not this point of view to a certain extent influenced by the trail * 
slalioii of gur into white sugar ? The ryot prefers this ndxiiire, and 
is even content to pay a higher price for it than for tdio pure white surrar.' 
Looked at from this point of view, the loss in manufacture is pe.rhap.s 
somewhat exaggerated. The cultivation accorded to the sugarcane in 
a large part of India is also extremely primitive. For its improvement, 
much propaganda work is needed by the Agricultural Department, but 
this is complicated by the facts that it is extremely difficult to alter, 
by example or precept, agricultural practice which is firmly rooted’ 
and that the treatment of the canes in the tropics is largely inapplicable 
to the canes grown in India. It is the opinion in sonie quarters that, 
before the cultivation is improved, it is comparatively idle to attempt 
the introduction of better varieties. Thus, in his note for the United 
Provinces, Mr. Hailey wites ; “ The main work of the Department is 
concentrated on teaching the people better methods of planting and 
cultivation, and it is believed that when these are more generally in 
force, the introduction of better classes of canes will necessarily follow ; 
but.^initd adopted, the best results will not be obtained from the work 
on the research farm in this province or that at Coimbatore.^’ Lastly, 
the kinds of cane grown all over the great sugarcane tract of India are 
easily the worst in the world, and it is believed by some that this is the 

basal defect in the industry and that, if better kinds are forthcoming, 
thp- Will be readily taken up by the cultivator, and that improved 
cultivation and manufacture will be more likely to followq when the 
mereased production places the ryot in a better financial position. 

IS IS the object with which the Coimbatore farm was started. There 
^ uodmibtthat the great expansion in the sugar industry in the 
a ras Presiden cy, during recent years, is mainly due to the good new 

^ Proc&mngs of the Board of Agriculture in India, Poona, 1917, p. 19. 

-^b ptg. I and IV j and vol. XII, pt. IV. 
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kinds of cane introduced tliTongh tlie agency of the Samalkota farm 
in the Godavari District, and nowhere is this more forcibly exhibited 
than in the fine sugar factory at Nellikuppam in the South Arcot 
District, 

These three lines of improvement are being continuously studied 
in all places where the Agricultural Department interests itself in the 
iinprovejnent of the sugar industry, as will be sufficiently obvious if 
we read between the lines of the various notes brought together in this 
bulletin. Which direction of work is the more urgent will depend 
largely on the locality and the conditions of the industry in it, but the 
general question is of more or less academic interest, for all three are 
being simultaneously followed in each province. It is, however, none 
the less a defect that these eftorts are detached and independent, little 
being known in one province of what is being done in another, what 
methods arc being adopted and what lines of work have been found 
to bo most successful. And it is this fact that has led the Board of 
Agriculture unanimously to support the suggestion of the Sugar Com- 
mittee that an Imperial Sugar Bureau should be formed, whose duty 
will be to collect and collate the results obtained in various directions, 
and thus to be iu a position to assist tiie isolated efforts in different parts 
of the country with sound advice, based on experience gained by a general 
survey of the woih done in Didia now and iu the past, and that 
accomplished in other countries. 


Coimbatore ; 

25th Septernher, 1918. 


C, A. BARBER, 

Chamnan of the Sugar Comniittee 
of the Board of AgrkuUure in India^ 19i7. 



Progress of the Sugarcane Industry in India 
during the years 1916 and 1917 

( 1 ) 

MADEAS. 

(a) 

{Gr. A. D. Stuart, Director of Agriculture.) 

A note by Dr. Barber on the progress at the Cane-breeding Station 
is appended, and also a note by the same officer on the general question 
of the possibility of increasing the production of sugar in India, originally 
prepared in 1916 for the Industrial Commission. 

The testing of varieties at five agricultural stations has continued. 
On the East Coast, B. 3112 has been found to give a good yield of high 
fpiality jaggery, 4-6 tons to the acre, but this cane is soft and very liable 
to disease when grown under the water-logged conditions of the paddy 
area. Another variety, J. 247, which is a harder cane giving a some- 
what smaller yield, appears to be immune to red-rot, and for this reason 
is likely to prove of great value in these areas. District work has 
consisted of the introduction of proved varieties, and the advocacy of 
smaller seed-rate and planting in rows where these practices are unknown. 
Iron mills are now universally used, but the local /a^^'C/uz-boiling 
furnaces arc often wasteful of fuel and the De 23 artment has been 
successful in getting these improved in places. In ])arts of the South 
Kauara District on the West Coast the cane is grown by sub-tenants 
^’ho are too poor to manufacture jaggery and so sell their cane at 
low rates to professional jaggery-makeTd. An attempt is being made to 
start co-operative manufacture by the growers. 

Two experimental jaggery-making plants, each consisting of 
a twelve horse-power oil engine, a 12 inches three-roller mill, and 
a battery of pggery pans, w^ere taken over from the Department of 
adustries last year. Full figures of production and cost had not always 
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been properly maintained in tlie past. Those obtained last year slio\7cd 
that the net cost of making jaggery from cane carted to the factory 
by r 3 ’ots came to Es. 2-2-0 per 250 lb. of jaggery made. 

Messrs. Parry & Co. have continued to expand their manufacture 
of sugar direct from cane at Nellikuppam. They are employing steam 
tackle for the wholesale cultivation of laiid taken on lease from ryots. 
They have succeeded in persuading these to allow their field boundaries 
to be obliterated for the period of the lease, the boundary marks being 
sunk below the soil. Owing to the high price of jaggery, jaggp.ry-m?ikmg 
plants have been set up in the neighbourhood, however, and the com- 
pany has had at times some trouble with particular cane-growers. Bat 
there has been no difficulty in securing as much cane as could be dealt 
wath. The same company has commenced the manufacture of 
rnasseciiite direct from cane at Anakapalle, the product being sent 
for refinement to their sugar factory at Samalkota. A similar sub- 
station is also working at Palghat in connexion with the Nellikuppam 
factory. 

September f 1917. 

Noth. The following information has been received from the Manager of the 
Nellikuppam factory in South Arcot : — 

Out-Station Ceushinc Plants. 

We have installations at Valavanur and Tiruvannanallur. Each inst, illation is 
equipped with three crushing sets, each set consisting of a three-roller miH directly coupled 
to a 10 horse-power steam engine and estimated to dca.l with 2 acres of cane per diem, 
i.e., 6 acres per installation per diem. The juice from the mill passes via a tubular juice 
heater (heated with exhaust steam of engine) to a transit evaporator (open fire) and 
finally to a steam finishing pan where it is boiled to the required density to make iato 
a dry brown sugar, which is suhscquently refined. 

We can deal with about 1,400 acres thus. 

m 

Progress Report of the Cane-breeding Station. 

(C. A. Barbee, Sc.D., Gover7Wieni Sugarcane Expert.) 

Since the last meeting of the Board of Agriculture (in February 
1916) a Memoir^ has been issued containing details of the first three 
years’ work on the Cane-breeding Station at Coimbatore. This con- 
tains also a fairly full study of the cane seedlings obtained during 
that period. 

In this Memoir the character of the land was reported on, and it was 
shown that the acclimatization of the cane varieties collected on the 

‘ “ Studies in Indian Sugarcanes, No. 2. Sugarcane seedlings, including some 
correlations between morphological characters and the eucrose in the juice.” Mtin. 
Dept. Agri.y India, Bot Ser„ vol. VIII, no. 3. 
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farm was far from complete. Special attention has been paid to this 
point and the layers of soil in various parts have been studied to a depth 
of six feet. It has been concluded that the main fault in the land is 
to the rise of saline substances due to evaporation after rain or 
irrigation; This is being countered by green-manuring and by keeping 
the soil covered as much as possible, especially where cane is bein» 
grown. The result of this work has been satisfactory, the growth of 
canes and seedlings is good, and the accliniatization of the cane 
varieties may now be considered as complete. 

Such being the case, it has been found possible to make a compre- 
hensive .study of the varieties of the indigenous canes collected. A 
paper has been prepared and submitted for publication as a Memoir^ 
which, it is thought, will go far to solving the many difficulties in the 
classification of Indian canes. Studies have also been instituted i'n 
the mode of branching of the different varieties, and the growth of 
caucs in different localities and under different conditions. 

The special methods adopted to induce the canes to flower and thus 
produce .seedlings have been greatly assisted by their fuller acclimatiza- 
tion, as will be seen from the following figures : — 


Cane varieties flowering on the farm. 



Thick 

Thin 




canca 

cane.s 



1912-13 

3 

3 



1913- 14 

1914- 15 

0 

5 

0 

4 

Farm not fully 

laid out. 

1915- 16 

1916- 17 . 

35 

36 

Exceptionally 
able weather. 

favour- 

63 

.34 



The uatural result of this increased flowering has been a remark- 
able increase in the number of seedlings obtained. During the 1916-17 
campaign, as many as 99,000 seedlings germinated, more than thrice 
those obtained in any previous year. 

But the ideal seedling aimed at is a cross between a thick tropical 
and a thin indigenous variety, and success in this has hitherto been 
comparatively small. We have worked out a ready means now of 
determining male fertility in any arrow or variety, but the great 
stumbling block in cane seedling work has always been the absence of 
any criterion as to the female fertility of the flowers. The subject has 


Sugarcanes, No. 3, 
P rcferettcc to the l^etha and Sunnabil 
*<r., vol IX, no. 4. 


The classification of Indian canes with 
groups.” Mtm. Dept Agri., India, Bot 
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been carefully studied by my first assistant and, apparently, success- 
fully solved by the observation of tbe starcb grains present in tbe 
stigmas. Besides this difficulty, tbe thick canes do not usually flower 
at the same time as the thin ones and, as the result of first five seasons’ 
work, we managed to obtain less than 300 jjrohahle true crosses. With 
the convergence of all our lines of work, ^Ye have succeeded in the 
1916*17 campaign in obtaining some 4,000 undoubted crosses of the 
desired nature. This is perhaps the outstanding piece of progress in 
the work of the Cane-breeding Station, and some 2,800 of these crosses 
are being grown on for analysis in 1918. 

The whole of the sugarcane tracts in India have now been visited, 
at any rate partially, and we know fairly well what kind of seedling 
is likely to be useful in each of them. The most recent tract visited 
was Burma, and the result of that visit has been to convince us that the 
prospect of incToaso in acreage is more promising there than elsewhere, 
that the country is specially suited for the growth of thick canes, and 
that there is no inherent difficulty in the making of sugar on a large 
scale, if it is desired by Government to encourage the industry. A 
note has been prepared for the Industrial Commission on the subject 
of sugar production in India. 

Jnhj, 1917. 

Note on the Possibility of India’s Producing its own Sugar 
or Becoming an Exporting Country. 

(C. A. Barber, Sc.D., Government Sugarcane Expert.) 

1. The present High Price of Sugar and the Question of its 
Permanence. 

There is a marked shortage in the supply of sugar all the world over, 
This appears to me to be due to two main causes. In the first place, 
there is a rapidly increasing consumption per capila in all countries, 
and, secondly, the huge supplies of beet sugar, hitherto exported from 
Germany, Austria, and Prance, have been entirely cut off by the war. 
The world’s pre-war consumption was about 18,000,000 tons yearly, 
and beet and sugarcane were credited with about 9,000,000 tons each. 
The price of sugar is at present extremely high, and I regard as probable 
that the longer the war lasts the higher will it rise. 

India has, as is well known, imported increasing quantities of sugar 
during recent years, the annual total reaching not far short of a milh^o 
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tons. This imported sugar used to come largely from Austria, more 
recently Mauritius entered the market, but at present it comes almost 
exclusively from Java. The world’s shortage has made itself felt in India 
in that the retail price has nearly doubled. Can India, taking advantage 
Qf this, produce this sugar herself ? Can she indeed look forward in 
the future to becoming an exporting country as she once was ? 

There are two basal factors to be considered before approaching 
this question. We do not know whether this rise in price will be more 
or less permanent, or whether, after the war, it will sink again to its 
former low level, and it is not an easy matter to start a sugar factory, 
and several years must elapse before the solid foundations of such an 
enterprise can be laid. Sugar-making in India must be considered 
to a large extent as a new industrial enterprise, and the difficulties in 
the way are much greater here than in any tropical country where the 
cane is grown. A vital question is the price of sugar after the war. 
1 have formed the opinion that it will take many years before it sinks 
to pre-war level, if it ever does. And I base this opinion on the following 
facts and considerations : — 

(1) There is a constantly increasing consumption of sugar in 

all countries, and one effect of the war will be, I think, 
to give an impetus to this. I regard this increase as a 
permanent feature for many years to come. 

(2) It seems probable that the British Government will take 

.some steps to prevent the free dumping of sugar on the 
market by countries at present at war with us, and this 
will inevitably lead to an enhancement of the ]>rice. 

(3) I'here is a considerable dislocation in the beet-growing area 

in Europe, because the war has selected for its activities 
the particular area where beet is grown, and there has 
been a great and calculated destruction of property there. 
There will thus be less total sugar available. There is 
considerable shortage, e\en in Germany in spite of the 
cutting off of the whole of her export trade, and one of 
the lessons of the war will, I believe, be that it will be 
considered economical for much more sugar to be retained 
for internal consumption, both by man and beast, than 
was formerly done, in all beet-growing countries. 

(4) With one exception of importance, to be noted below, I 

do not apprehend any immediate great extension of 
sugarcane tracts in the tropics. The following is,, 
according to my idea, the position of affairs. There 
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are a very great number of countries in wbieb tbe sugar- 
cane is grown, and great strides have been made, both in 
field and factory, during the last twenty years of agriciib 
tural revival. It does not seem likely that further im- 
provements or extensions will be more than sufficient 
to keep pace with the normal increasing demand, with 
one possible exception. For the sake of brevity, I will 
merely consider Java and Cuba, easily the greatest pro- 
ducers at the present time. There are many reasons for 
thinking that .Ta\^ has nearly reached the limits of its 
production, as the past few y<?ars, in spite of strenuous 
scientific control, have shown decreased out-turn on the 
estates, and it is generally conceded that practically all 
the good sugarcane land has already been taken up. 
With Cuba it is difierent. It is a great unknown factor. 
But there are interesting figures available which show 
that this country is worthy of special attention. It is, 
indeed, quite within the bounds of possibility that, hi 
the near future, it may dominate the sugar position mucli 
as Brazil has done that of coffee. It has not, moreover, 
as yet been possible or necessary to bring to bear on it 
the ^borious scientific work which has characterized the 
industry in Java, Mauntuis, the West Indies, Louisiana, 
Hawuiii aud other places. It will be seen from the follow- 
ing figures that there is a great future in store for the 
Cuban sugarcane crop. 


Cuba's sugar ‘production. 


Before the war of 1893, it 
1897-1900 . 

1901-190.'! . 

1904-1912 . 

1913-1916 . 


had reached 1,000,000 tone a voar. 

200.000 to 300,000 tons. 

600.000 to 1,000,000 tons. 

. 1,000,000 to 2,000,000 tons. 

. . . 2,000,000 to 3,000,000 tons. 


It is considered by some that the output this year may reach 3,500,000 
tons. There are, I believe, great areas of rich land at present unworked, 
and capital and machinery are pouring into the country. There is 
little doubt that an important factor is thus introduced, which may 
have great influence on the future price of sugar. 


11. The Difficulties in India. 

(1) The class of canes grown in India. Roughly speaking, there are 
two great sugarcane tracts in India, which differ fundamentally. ® 
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first is that in which thick tropical canes can be grown to maturity, 
often as well as in Java or the AVest Indies, the second is entirely given 
up to thin, hardy, fibrous, indigenous varieties generally unsuited for 
the economic production of sugar. 

The first region consists of the Peninsula (Madras, Mysore, the lower 
parts of Bombay and the Central Provinces) and, curiously enough, 
Assam and Burma. This is the natural sugarcane tract and is' 
ill the main, in the tropics. The inclusion of Assam is due to its moist' 
equable climate, in which it resembles, perhaps more than any other 
part of India, the cane conditions of such a tropical island as Antigua. 

The second region is extra -tropical. Bengal and Bihar may be 
regarded as transitional, but, after passing the Eajmahal range of hills 
a great change is noticeable in the character of the flora and'' the crops 
grown. We soon enter the wheat region, as contrasted with that- of 
sugarcane. This region includes the alluvial plains of the Ganges and 
Indus and extends into the north of the Central Provinces and probably 
of Bombay. 

Now it is a curious fact, and a constant source of mystification to 
those not conversant with Indian conditions, that the acreage under 
cane in the sugHreane tract is comparatively insignificant, and at least 
90 per cent, of it is to be found in what T ba\ e summarily termed the 
wheat tract. This is one fundamental difficulty in any extension of 
sugar-making in India. I am not jirepared to discuss its cau.ses in detail 
here, but would merely suggest that in the past, with comparative 
lack of communications and the presence of hardv indigenous kinds 
the need of sugar or its equivalent g\(r caused tlie sugarcane to become 
an integral part of the cultivation in North India, whereas the smaller 
populathns of the south were more accessible from outside and had 
other sources of supply in their palm forest.-. L'urtiiennore, iiTigation 
was necos.-aiT there, and the expenses generally of cultivating theAhick 
tropical canes tvere out of all proportion greater than tliosc of the 
norlherii kinds, and this undoubtedly checked expansion in the south. 

(2) CompeiiHon wiih gur. Besides the unsuitable character of the 
caues grown, a second difliculty in the way of extension of 
^>tigar-maki]ig in India is the fact that, beyond the importation referred 
to above, sugar is not an essential food of the ]^eop]e. They prefer 
wggmj or gwr, an extremely impure form of sugar, wdiich cannot, as a 
"wk. be economically used as a raw’ material for sugar- making. The 
great mass of the sugarcane grown in the country is used in the prepara- 
jion of this commodity. The price is comparatively unaffected 
•>7 the fluctuations in the world’s sugar market, and the chief factors 
in uencing the extension of cane cultivation are the general increase 
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in population and the rise in the scale of living, the character of the 
season, and the prices of such other staples as are grown interchangeably 
with it. The relative profitableness of the conversion of the cane juice 
into gur and sugar has therefore to be considered in each tract before 
any decision can be reached as to the possibility of founding a sugar 
factory there. I am not in a position to discuss this question in its 
commercial aspects, but would merely draw attention to the fact that 
the contest between the two products is very unequal ^i<r-making 
can be conducted by anyone w^ho has the canes growing, accurate tests 
regarding ripeness are unnecessary, no capital is required, and the 
practice can be discontinued at any time. Sugar-making is a new 
enterprise in India, requires large capital and the difficult combination 
of many growers, can only be instituted after considerable preparation, 
and cannot be discontinued without serious financial loss. 

(3) Subdivision of the land. These difficulties are emphasized bv 
the opinion, general in sugar-making countries, that for commercial 
success, the enterprise should be carried on on as large a scale as possible. 
A large block of land is needed, so compact as to reduce the heavy carting 
charges to a minimum, and the factory should have control over the 
fields so that it is kept constantly and evenly supplied with the cauc;;. 
In the settled parts of the country, the holdings are small, and siioh 
sugarcane as is grown is in scattered plots of small size. It is impossible 
to alienate the land for on enterprise of this kind, and it is difficult loi: 
anv control to be exorcised by the fnetorv. Tliis is a very important 
difficulty and praeticnlly I'liles out large areas in the sugarcane tract 
from the possibility of sugar- making. 

(4) Competition ivith oflie/ crops. The whole question of obtainin.!:' 
lands for sugarcane- growing will ultimately depend on the relative 
prohtableuess of the crops usually grown. Tins will be referred 
to later, but it should be stated here that this rivalry varies with the 
tract, paddy being a serious rival in the irrigated parts of the Peniasiih 
and in parts of Bengal, jute being the main rival in the sugarcane land 
of Bengal and cotton in the canal tracts of the Punjab. These crops 
axe not likely to be displaced and the extension of sugarcane iu such 
areas is therefore unlikely. 

Summarizing, the extension of sugar- making in India is handi- 
capped by the extremely poor character of the canes grown, by the 
unequal competition of gur where it has a steady and satisfactory market, 
by the relative cost of initiating gur and sugar-making, by the extreme 
subdivision of the land which renders it impossible to work a factory 
economically, and by the competition of crops already on the land and 
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-wbicli can be easily and profitably grown. We must turn to places 
where the price of gur is low, where the laud is not fully settled, and 
where it is possible to introduce a better class of cane varieties. 

III. Prospects in the difterent PR0VI^XES. 

I propose now briefly to pass under review the various tracts in 
India where sugarcane is grown, in order to emphasize the fact that 
each has its own peculiar difficulties, and, incidentally, to see in which 
directions progress is more likely to be effected. 

Madra.^ can grow sugarcane as well as any average place in the 
tropics. It, however, requires irrigation, and thus comes into competi- 
tion with irrigated crops, mainly paddy. The latter crop is perhaps the 
easiest to grow in Madras, while sugarcane is one of the most laborious 
ami the most expensive. With present prices of paddy and the possibility 
of growing more than one crop in the year, it is not likely that sugar- 
cane will to any large extent replace it, even under favourable condi- 
tions. IVhere, however, large quantities of subterranean water are 
available, paddy competition is ruled out and the matter is loss com- 
plicated, in that garden crops (those “irrigated from wells) also require 
a good deal of labour. Ragi {Eleusine coracana), groundnut, and 
{Andropogon Sorghum) may be regarded as typical of these. 
These are the new competitors, and the sugarcane has a better 
Hiance, especially as the individual fields are larger. As an example 
of succe.ssful work in sugar-making in such a tract, I would refer to the 
mgar factory at Kellikuppam in South Arcot. Here, with n belter 
class of cane iuirodiiced by the work of the Samalkota Government 
farm, with large stores of subterranean ■water and an easily workable 
soil, sugarcane cultivation has made great strides. By .suitable 
advances, the distribution of manure, and the abundant supply of water 
by powerful engines, it has been found possible to induce the ryots 
to grow large fields of sugarcane and bring the canes to the factory. 
But such areas arc rare indeed in l\Iadras, and it has always seemed 
to me as if a bit of the alluvial plain of the Ganges had been here inserted 
between the bard red and stiff clay soils of the Peninsula. The tract 
IS, in fact, composed of the alluvium of two rivers, the Gadilam and 
Poniiiar, and is the centre of the groundnut cultivation in India. From 
^'hat I know of the conditions prevailing in other parts of the Madras 
Presidency, I do not consider it likely that any great extension of the 
sugarcane cultivation will take place, and the foundation of many sugar 
factories appears to be less likely still. I have dealt wuth Madras rather 
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fully because it can grow such good thick canes, and this fact is con- 
stantly laid hold of by those who wish to extend sugar-making in India. 

Mysore. I am not very conversant with the conditions in Mysore, 
but a good deal of sugarcane is grown there. It is not a paddy country 
and the population is comparatively sparse. The rainfall is not great 
and irrigation is necessary. With the extension of irrigation projects 
or the discovery of subterranean water supplies, it is not inconceivable 
that sugar factories may be started, but I would defer to the opinion 
of the Director of Industries, who has, I believe, made a special study 
of the question. 

Bombay. Here the problem is again entirely different. The com- 
petition of paddy is removed. Excellent cane crops are raised on the 
rich volcanic soils, and the juice is very rich in sucrose. Yet the area 
under sugarcane is insignificant. New irrigation projects are nearing 
completion in unoccupied tracts, and it is expected that a large part of 
these will be planted with sugarcane. Whether this is utilized for gv.r 
or sugar- making will presumably depend on the prices ruling, but it 
should not be difficult to obtain large compact blocks if the latter is 
decided on and the capital is available. 

The Central Provinces. These are on the line of demarcation between 
the two great sugarcane tracts in India, and excellent crops of thick 
canes can be grown in the southern part of the area, Tire population is 
sparse, and there is a considerable development taking place in opening 
lip new irrigation works, by whicli considerable areas will be available 
for sugarcanc-growing. There is indeed reasonable hope that a great 
deal more sugarcane will be grown in the near future. But the ainonnt 
grown is at present extremely small, the price of gur is very high, and 
the local Agricultural Department do not consider that sugar jnanu' 
facture can be undertaken on the new land in competition with gur. 

Bengal is a great paddy-growing country, but this is chiefly in Iom'- 
lying land unsuited for sugarcane. The higher land, with sufficient 
water to do without irrigation, is, however, fully occupied by jute, 
wffiich has nothing to fear from competition with sugarcane. Boocl 
thick canes can be grown in many parts but, in spite of this, the varieties 
are, on the wffiole, exceedingly poor and primitive. There is undoubtedly 
room for considerable improvement here, but the Agricultural Depart- 
ment is under special difficulties in Bengal. The population is very 
dense, and I do not think it likely that large blocks will be available 
for sugarcane-growing, even with improved varieties. 

Assam. The unique geographical conditions of Assam have already 
been referred to. The population is very sparse and there are large 
unoccupied areas in Lower Assam on both sides of the Brahmaputra. 
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The uuliealthiness of the country has, I believe, improved of late years 
and there is some likelihood of the increasing masses of Bengal pushing 
their way into the Assam valley. An experiment on a large scale liaa 
been made by Government, to see if these great unoccupied areas can 
be utilized for the growing of sugarcane. The first stage in this experi- 
jiient has now been reached, and it is evident that, with certain precau- 
tions, thick canes can be grown with great ease over large areas of the 
grass land in Kamrup. There are special difficulties in the way, such 
as control of surface water, absence of communications, and scarcitv of 
labour which has to be introduced, but these arc to ’all appearances 
being successfully overcome, and the prospect is distinctly encouraging 
There is a very large amount of land of a nature similar to that on which 
the farm is placed. The local price of gur is, I believe, high, but the 
demand is not excessive, and it seems more probable that thj limiting 
factor will be the prices ruling in the great Bengal market. ^ 

Bihar. The canes in North Bihar are the thin indigenous ones 
common in North India, although there are some indications that 
selected thick canes may be grown with advantage. Bihar is in fact 
to some extent a transitional region between the great sugarcane tract 
in North India and the more tropical area of Bengal and Assam. There 
are a number of sugarcane factories working, and these, I believe, are 
in the mam, successful. I am led to think that this success is largely 
dne to the fact that the country is one in which the European planter 
has worked for many years. He has capital, a crop is needed to replace 
indigo, the people have long been accustomed to work with him and 
grow the crops for his factories ; he has a certain amount of control 
over the crops grown and not infrequently a certain amount of land 
IS attached to the factory to form a basis tor cultivation. The price of 
although rather high at present, is, T believe, as low as anywhere 
m India, so that, from the contiguous part of the United Provinces, 

It IS sent as far as the Central Provinces and the Punjab. The pressing 
need in Bihar is. to my mind, the suitable location of a first class sugar 
station where varietal and other experiments can be instituted with 
a smtabJe staff for combined work with the planters. I am told that 
the local agriculture leaves much to be desired and the canes certainly 
need replacing by better varieties. 

hinted Provinces and Punjab. The special conditions in Bihar and 
Assam are absent further north-west, and the prospects become 
•ncreasangly less satisfactory. The canes grown are excessively thin 
and fibrous, the yield per acre is small, and the percentage of sucrose 
e jiuce 16 often low. This would, furthermore, greatly enlarge 
area required for an up-to-date factory, with an increase in the cost 

0 
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oi cartage. The delds are ^mall aud scattered and the cultivators are 
unaccustomed to sell their crops to a central factory. I do not thinlj 
that there is much prospect of instituting sugar factories in this region 
under present conditions. 

IV, Work in PaoGREsa. 

A great deal of work is being carried out on this crop by different 
Agricultural Departments, but this is scattered and deals with purely 
local problems. Two experts have been entertained by the Govern- 
ment of India, both of whom are located in provinces and under tlie 
local authorities. A Sugar Engineer is engaged in the United Provinces 
and a Sugarcane Expert in Madras. With the work of the former I 
am not acquainted, and I propose here only to deal with the latter, in 
that I consider that the fundamental problem before India is the im- 
provement of the class of canes grown. This is the problem for tie 
solution of which the Cane-breeding Station has been started at Coim- 
batore. The main line of work is to replace the local North Indian 
canes by seedling canes, and this, unfortunately, cannot be done in 
North India because the sugarcane does not flower there. Attempts 
arc being made to obtain new varieties by crossing thin indigenous 
canes with thick tropical ones, thus combining useful characters of 
the two classes. Hardy, moderately thin, rich canes are aimed at 
which will grow in North India to maturity and be able to withstand 
the local indifferent treatment at the hands of the ryot. That such an 
ideal is not unattainable is shown, in the first place, in that crosses have 
been obtained, although not at present in sufEcient quantity or siilH- 
ciently studied for distribution, and secondly, because a trial of such 
a cross has been rendered possible by work in Java. A seedling cane 
raised there under the No. Java 3G was obtained in Madras and forwarded 
for trial by the Sugarcane Expert to Shah j aha up ur. It was obtained 
in Java by crossing the local Chumiee of Shahjahanpur with the 
rich Cheribon of Java. It has been tested now for some years at the 
Shahjahanpur farm by Mr. Clarke, and the latest accounts have been 
very favourable, in that last year all the available sets (some nine 
lakhs in number) were eagerly taken up by the cultivators. Another 
variety was introduced by the advice of the Sugarcane Expert into the 
Partabgarh farm, and it has rapidly extended until, in the present 
year, some hundred acres are under it near that place. These two 
cases are given as a sample of the work which it is intended to cany 
out when the new varieties being evolved at Coimbatore are ready flu 
distribution. Altogether some 130,000 cane seedlings have been raised 
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t.^ie Caii6-br ceding Station, and it is confidently anticipated that 
from among these, and those still being obtained, it will be possible 
to allocate suitable seedlings for every part of India. It has been 
estimated that the results of the introduction of new and better canes 
into Madras some years ago by the Samalkota Sugar Station have 
culminated in a gain of Rs. 25 per acre, totalling rupees 25 lakhs a 
year. If the improvement in North India reaches the modest sum of 
Kp. 5 per acre, it will mean ten crores a year in the ryots’ pockets 

It is perhaps needless to point out that if such an improvement can 
be brought about, the question of sugar-making in India will enter 
on an entirely new phase. The price of gur would be regulated all over 
the country and possibly considerably reduced by the greater yields 
obtainable, and there would be a surplus available with more suitable 
cane varieties for the flotation of sugar-making concerns. But the 
whole question has its complications, and I do not think that useful 
results can be obtained with certainty, unless a large view is maintained 
and the work is properly organized. 


V. Founding of a Sugar Department for India. 

For this purpose I would suggest the formation of a small Sugar 
Department for India, to be placed directly under the Agricnltirral 
Adviser to the Government of India. I would indicate some of its 
objects in the following manner, but it is inevitable that the relative 
importance of the different lines of wmrk would only be clearly under- 
stood as progress could be reported : — 

(1) The collection into one office of tlie scattered information re- 
corded regarding the character of the sugarcane tracts in India, the 
varieties grown, the methods of cultivation and of making the finished 
product. 

('!) The collection of similar information regarding all preA-ions 
attempts at founding sugar factories, with the reasons for theij dis- 
contitiuatioii. 

Much of this information (under 1 and 2) is now to be found in the 
files of various Secretariat and other offices in the provinces, but it 
is not available, and it is desirable to get it together, collate it, and, 
doubtless in some cases, to publish it in book form or otherwise to serve 
as a basis for future work. 
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(4) An organized investigation into the local practices of gfiir-making 
throughout the country, with the object of introducing improvements 
accf>Tding to the local conditions. 

(o) A special study of the po.ssibihty of starting a sugarunaking 
industry in the various tracts W'here sugarcane is grown. 

For such a Department to be effective I would suggest the attach- 
ment of the following experts : — 

(1) A Sugar factory Expert. He should be thoroughly acquainted 

with the conditions in India as regards factory work, 
labour difficulties, general cultivation and the use of by- 
products. It w ould be an advantage if he had a working 
knowledge of the factories and plantations in Java, where 
the conditions are somewhat similar to those in India. 

(2) An Engineer, for the study of existing installations and the 

preparation of new models and combinations for gur a ad 
sugar -making. 

(3) A Chemist for the study of the cane juice and fibre, to con- 

duct ripening tests and manurial experiments, and to 
assist in the factory work, 

(4) An Agriculturist, whose main duty would be to study the 

local conditions of soil and climate as affecting the need 
of irrigation and drainage, the proper times for planting 
and reaping and the relative period of growth in different 
tracts. 

(5) A Botanist, for the study of the numerous varieties existing, 

the transference of varieties from place to place and the 
raising of new seedling canes for each tract. 

Such a Department would, at the outset, be largely engaged in 
collecting material already existing in the country, so as to gain experi- 
ence as to the proper lines for work. It should therefore be in close 
touch, consultatively, with the Provincial Departments of Agriculture 
interested in the crop, and should be prepared to assist and furthei 
any work now being carried on by advice or in any other way. Where 
local effort is considered insufficient it should inaugurate plantations 
or experiments on its own initiative, but I would specially desire that 
local efforts should be encouraged, because the officers on the spot will 
of necessity have the most reliable first hand information as to the 
conditions and possibilities of their tract. The work at present being 
conducted on sugar and the sugarcane is scattered and, for the best 
results to be obtained, I feel sure that it needs to be organized under 
one hand. 
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Note on Burma as a Sugarcane Tract. 

Tills province has been visited by the Sugarcane Expert for the 
fir-t time since the above report was written. I find that there are 
large areas m Upper, Middle and Lower Burma where thick canes can 
1,0 quite easily grown. I have only met with one indigenous Indi™ 
cine and consider it an introduction, from its botanical character either 
from Natal or Bihar. There is any amount of uncultivaled land av>il 
ahlo for the growth of sugarcane, so much so that there i.s no part" of 
Ir.li.a which can for a moment compare, with Burma as a possible place 
t;,r installation of sugar-making factories. Communications are over 
l.-uge areas quite good, much better, in fact, than I had been led to expect 
The population is, however, extremely sparse and labour will have to 

k. r introduced. The cane.s grown, although thick, are generally inferior 
and I am at once sending over half a dozen good varieties" for their 
Uplacement. The local Agricultural Department is wholly iusufiBcient 
a, to luimbers and fully employed on useful work, and aiiv steps taken 
IV, U have to be supported by the Government of India. I would suggest 
Mie starting of a small sugarcane station, iu each of the five tracts which 
1 have studied, for the acclimatization of better kinds and a study of 
rhe nest methods of growing the canes. Everything coniierted with 

l, ,C sugarcane m Burma is on an extremely primitive plane, but in 
f, T'io,st every place I visited its cultivation is being extended, 

( 2 ) 


TEAYANCOEE. 

Kuxjak Piulai. .M.A., B.Sc., Fn.D,, 

1. How TO Extend the 

rravancore is not a large .sugarcane-growing count, w. Sugarcane 
- now cultivated only on the lands lying by tl,e sides of some of the 

"''7'' ‘'’tu'es. But (Eere 

for tlie extension of this enhivation. Some of the wet 
T‘ ^ ^'he low lauds Iviiicf scattered amoijg 

iil-s on the eastern portion of rlie coimtry can profitably be bronerht 
sugarcane, and arrangements are beitig made for extending the 
these areas. In the north more than nO persons have stLt^Ki 
uiput Histi'uctions frcuii tlic .Agricultural Depart- 

wanvw arc meeting with will surely induce 

.. more to follow m their footsteps. In the hilly district also several 
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persons have of late begun sugarcane cultivation, and this year a joint 
stock company has got registered 1,000 acres, the major portion of 
which is going to be put under sugarcane. The increase in the price 
of sugar brought about by the war is opening the eyes of Travancorc 
people to the profits that await them if they only take to sugarcane 
cultivation, and as a result of the present activities one can look forward 
to an appreciable increase in the area under sugarcane in the near future 
The Agricultural Department is helping the cultivators by giving them 
instructions and advice and by supplying them with sets of good 
varieties of canes. 


II. How TO Increase the Yield. 

The present average yield of jaggery in Travaiicore will hardly be 
more than two tons per acre. This low yield is due to the defective 
methods of cultivatiou, particularly insulficient manuring. The manure 
that is commonly used for sugarcane, if anything is used at all, is wood 
ash. The maximum quantity that is applied is nut more than 0,000 lb. 
per acre. A good many cultivators use considerably less thaa 
this quantity, while not a few completely dispense with the use 
of manures. With a view to demonstrate the possibility of increasing 
the yield of jaggery by the use of proper manures the Agricultural 
Department carried out some experiments during the last tw'o 
years. The experiments were conducted on one acre plots and the 
results shown below can therefore be considered reliable. 



Manures 


Quantity 
applied 
per acre 

Yield of 
jaggery 
per acre 

1915— i. 

Wood ash 
r Wood asli 
•' Oilcake 
( Fish refuse , 


, 6,000 Ib. 

. 3,000 „ ) 

6,520 lb. 

2. 


■ 1,800 „ f 
. 600 „ ) 

7,440 ,, 

1916—1. 

Wood ash 
r Wood ash 


. 6,000 „ 

. 3,000 

. 1,800 „ 

600 „ > 

6,160 „ 

2. 

■? Oilcake 

LFish refuse . 


7,700 „ 


The ash used contained about I -5 per cent, of potash and 0-75 per 
cent, of phosphoric acid. The oilcake used was that of Uydnocarps 
Wightiana and contained 1-5 per cent, of potash, 1*2 per cent, of phos- 
phoric acid and 4 per cent, of nitrogen., and fish refuse contained 5 per 
cent, of nitrogen and 4 per cent, of ijhosphoric acid. Thus the ash 
plot received about 90 lb. of potash and 45 lb. of phosphoric acid, 
while the other plot received 92 Ih, of potash. 67 lb. of phosphoric 
acid and 102 lb. of nitrogen. It may probably be necessary to vary 
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the compositioa of tlie mixture which can only be done after further 
e:jperiments. The two experiments described prove clearly the advan* 
ta<Tes of the mixture over ash. The increase in the yield of jaggery was 
ill the one case 1,920 lb. and in the other 1,540 lb., or on an average 
1.730 lb. At the present market price of jaggery the value of 1,730 lb. 
Ig about Rs. 150, and the difference in the price of the manures used 
^as only Rs. 25, the mixture costing Rs. 55 and ash Rs. 30. 

It is clear from what has been stated above that by the use of proper 
manures an acre of sugarcane will yield 3 to 3|- tons of jaggery. The 
average yield at present in Travancore, as already stated, is not more 
than 2 tons per acre. If all the existing 10,000 acres are cultivated with 
nroper manures the total out-turn of jaggery can be increased from 
20,000 tons to nearly 3o,000 tons. The Agricultural Department is 
doing all it can to induce the sugarcane cultivators to use the manure 
mixture which has produced such striking results. The Department 
has opened this year a manure depot in an important sugarcane area, 
and the cultivators in the neighbourhood have purchased manures for 
nearly Rs. 1,000 in the course of 2 or 3 months. There would have 
been a much larger sale if arrangements had been made to sell manures 
on credit and to realize the price during harvest time. If such a system 
is introduced and manure depdts are opened in other sugarcane areas 
also, it is possible to make manures widely popular among sugarcane 
cultivators and thereby bring about a substantial increase in the out- 
turn of jaggery in the country. 

llth AugvHf 1017. 


( 3 ): 

MYSORE. 

(L. C. Coleman, M.A., Pn.D., Director of Agncnlture.) 

I. Experimental Work. 

(«) Testing varieties. The results of the past three vears have 
shown conclusively that Red Mauritius cane is a higher yielding variety 
than any of our local canes. This has been corroborated by nearly all 
the demonstrations held on private lands. Careful tests on the Hebbal 
farm indicate that we may anticipate an increase of yield of from 15 
to 20 per cent, by the introduction of this variety, 
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(6) Mamrictl testii. The results of manurial experiments with 
different quantities of local oilcakes indicate that doses up to two tons 
of castor cake per acre are very profitable at present prices. 

(c) Spacing tests. Experiineiits have shown that the present plaat- 
iu<r distance for sugarcane (rows 1 ft. to ft. apart) is too close and that 
yields at least as good can be obtained by planting twice the distance 
apart. This is of particular importance in the rapid introduction of neiv 
varieties. 

{(1) Work 0)1 seedling canes. A large number of seedling canes have 
been tested and some of these are giving distinct promise. The most 
promising seedlings are those of White Mauritius, Striped Mauritius, 
and Ued Mauritius. Seedlings are being selected for vigour, purity of 
juice, and high sucrose content. The weakness of Red Mauritius is 
the impurity of its juice and its comparatively low sucrose content ; 
its strength is its great vigour. Some of the seedlings obtained from it 
promise to be just as vigorous as the parent and to yield a very much 
richer and purer juice. 


II. Establishment of New Farms. 

Two new experimental farms which vdll be devoted largely to 
suaarcane cultivation have been established within the past two years. 
One of these is situated under the Marikanave Reservoir where there 
is an area of about 20,000 acres, 10,000 of which could be devoted 
])rofitably to cane. The soil is rather poor and distinctly alkaline, and 
the work of this farm will have to do with the best means of improving 
the soil and preventing the increase of alkalinity. The other farm is 
situated under the new Kannambadi Reservoir where it is anticipated 
that we shall be able to increase niir sugarcane area by 30,000 acres 
annually. Here the function of the farm wdll be largely the testing 
of varieties, the supply of seed, and the demonstration of improved 
methods of manuring and cultivation. On tlic former of these farms 
a power mill is being installed. 


III. Demonstration AVork. 

(a) Introduction of neiv carieties. This wmrk has, up to the present, 
been practically confined to Red xMaiiritins and an unnamed Java cane. 
We have been distributing cane in small lots from our central farm for 
several years, but it has been found that this is an extremely wasteful 
method as a great many of the sets become damaged in transit. A 
somewhat novel scheme is therefore being developed for the establish- 
ment of a large number of supply centres. Sugarcane sets are supplied 
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iioni our farms and are delivered to sugarcane-growers free of charge 
on the understanding that double the number of sets are returned the 
following par. These are then distributed under the same conditions 
tlie fallowing year. Bj this method a large number of supply centres 
are being established and a very rapid introduction of improved varieties 
will result. As soon as tests on our farms reveal other varieties of out- 
standing merit they will be distributed in the same wav. 

id) Foimlarization of the me of oilcakes as manuyes for .mjamaie. 
While the best sugarcane-growing districts of the State use oilcakes in 
large quantities as a manure for cane, in over half our area the use of 
(lik-akcs was practically unknown till the Department took up the 
work of popularizing their use three years ago. The scheme followed 
is an interesting one. I;arge quantities of oilcake (about 100 tons) 
were purchased by the Department and were given out in lots sufficient 
f(v one or two acres in areas where the use of oilcake was rare or un- 
known. Those receiving the cake agreed to pay the cost at the end of 
t]:eiv harvest season when the results of the manmuig could be seen. 
Th.c lesnlts were almost without exception favourable and the demand 
f(>! manure increased. During the first two years the manure was 
advanced without interest, but during the present vear interest at 0 
j.cr cent, is being charged. As the price of local cakes had increased 
greatly and as furthermore they were being taken up by local sugarcane- 
growers. the Department got into touch with oil-pressers outside the 
Stale i> Bombay and Madras Presidencies with the result that we have 
been able to obtain onr supplies at a much lower rate and at the same 
time have not in any way disturbed the local supplies. During the past 
year alroiit 300 tons of groundnut and safflower cake, two cakes which 
have been ])ractically unknown to j\[ysore sugarcane-growers and which 
are much richer than our local cakes, have been distributed. A scheme 
i.^r being developed for the crushing of the large supplies of oil-seeds 
(cliufly ea.stor and groundnut) which are now being shipped out of the 
i?T;Ue. It is proposed to erect a large oil-seed-crushing jilant under the 
control of the Department of Industries and Commerce, the Department 
OT -‘igriculture to take over the distribution and sale of the cake in new 
inci s. The scheme couteinplates the production of between 1,000 and 
tons of cake per aiiimm. If the scheme is successful similar plants 
« re certain to be established bv private agency, and it may perhaps 
-lat be t -00 sanguine to anticipate that within the next ten rears we 
'iyJ find the bulk of the oil-seeds which are iiow beins: exported 
utilized in the State. 


Oetoher, 1917. 
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( 4 ) 

BOMBAY. 


(a) 


(J. B. Knight, M.kSc., B.Sc., Professor of AgrkvUvre, Poona.) 

1. Agricultural Aspect. 

Most of tlic work with cane has been along the lines already put. 
before the Board in the year 1916, by Kao Bahadur G. K. Kclkar, the 
then acting Professor of Agiicnlturc.^ 

Manjri farm was the first centre for experimentation and denionstra* 
tion of better methods with this crop. Later work was undertaken m 
Sahara and Nasik. The use of concentrates and better furnaces being 
the main lines, district work has steadily spread and now includes all 
the cane-growing tracts. In the district, besides demonstrating the 
results of Manjri, special problems of local importance have been taken 
up. The principal centres of this work are Kasundra, Ahmedabad 
District, where improvement in gur manufacture and white-ant atta{k 
were the problems. Here the Manjri methods of gur manufacture have 
been successfully introduced. At Amalsad, Surat District, the question 
was of red-rot. At Kopergaon the work has taken the line of intro- 
ducing improved methods of cultivation and manufacture, also the best 
way to deal with this crop on peculiar types of soil. In Nasik the 
improvement in manufactuiing methods has been steadily pushed. Ihe 
old tvpe of furnace is nearly extinct. Crushing is being improved by 
means of establishing co-operative power crushing plants. In Satara. 
Belgaum and Dharwar, the improved furnaces are increasing. In Aua 
and Mutha valleys, near Sholapur, in small areas in Belgaum, Dhamr 
and Satara, the spreading of the new Manjri method as outlined in Kao 
Bahadur Kelkar^s note referred to above has proceeded. In the districts 
of Nasik, Ahmednagar, Satara and Belgaum, sulphate of ammonw has 
been found very useful as a canc manure and its use is rapidly spieadnig. 

Iron mills have now become practically univeisal. The a 
Alcock and Chattanooga No. 33 are the new types that are giving sai'®' 
faction and gaining popularity. The Akock was devised m consn 
ation with the Manjri farm staff. ^ 

Two hundred lots of canes from Bombay caue-gvowmg 
have been brought together at the .Manjri farm. The seed nas 

' P.’CWfi'ny-s of the. uj . -5 ; - tn ia, 1916, 04 . 
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iiATcased and those which are obviously of the same variety have 
been grouped together. Analyses have been made and sub-groups 
(‘^tablished on the composition basis. Manner of growth, carliiiess, 
ole., have been noted. The special adaptation of each group as to soil, 
rlimatc, and methods of cultivation, is being studied. About sixty 
^•aI^eties from other provinces and outside India have been obtained 
iuid grown at Manjri. Five varieties have been grown on a scale for 
obtaining yield figures. These appear to be useful for tracts where 
the growing season is short on account of their earliiiess. These are 
l:nown at the farm as Red Sports, Striped Mauritius, an*d J. 36 M. 
Tbe.se are nearly equal to Pundia, in yield and richness. Two other 
\arieties, Green and Red Mauritius, are proving useful as 18 months 
c:oi>s. 


II. Cultivation. 


Several methods of growing cane are under experimentation, includ- 
m Java, West Indies, Mauritius, modified Java, modified M'cst Indies, 
and Manjri farm methods ; results are yet to come. Seed rate and 
tbiering are also under study. It is certain that a lower seed rate i.s 
l-ractical. 

Observations of cane fields at diffeicnt places under ordinary and 
careful methods show that a number of the tillers sprouting from sets 
(In not form mature canes at all or form only ^'eIy small one.s. With 
r large iiiiinber of sets, m., from twelve to eighteen thousand, having 
fbree or four eyebuds in each and a large number of tillers from each, 
tiie present yield of cane is only about 25,000 in number weighing about 
80.000 lb. To avoid this waste Rao Saheb Kulkarni, Acting Deputy 
birectnr of Agriculture, Southern Division, is experimenting with single 
ev;hud plants, and his standing crop is very promising. The question 
of transplanting of young plants from one evehud h also being invest! - 
g'V.ed by him. 


III. Manttre. 

{Crotalaria juncea) a green ma mire has been demonstrated 
i)e the most economical coarse manure. On the Kopergaoii canals 
a iiietliod of growing the san with tlie crop and burying at earthing 
is gaining ground. Stable manure has proved supc’ior to farmyard 
manure. 

1917. 
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ib) 

The Hon‘ble Mr. G. F. KeattnCxE, C.I.E,, I.C.S., Director of Agrirul 
turc, Bomboy.) 


sH 


SVGAR. 

To the extent of its irrigation facilities the Deccan has adniirahje 
facilities for sugar production. At present these irrigation facilities hk 
very limited, and the sugarcane crop grown on the water allotted to it 
is worked up into gur or raw sugar consisting of all the solid content? of 
the canc juice. Some cultivators grow excellent cane, and the indusiry 
so far as it goes is a proQtable one, but the average production of cane 
is much lower than it should be, and the losses that occur in the mami- 
facture of gur by primitive methods are large. It has now been decided 
Teadily to increase the area under canal irrigation in the Deccan, anrla 
large programme has been drawn up. The following canals will increase 
the area under sugarcane bt about the acreage mentioned against tliein, 
viz,, Godavari canals (just completed), 12,000 acres; Pravara canals 
(almost ready), 12 000 acres ; Nira Bight Bank canal (under construc- 
tion), 20,000 "^aCTCS ; and Gokak canal (sanctioned), 20,000 acres. Toial 
61000 acres. There are many other canals to follow. As these new 
canals are opened, and as cane growing increases it la probable that if 
all the produce is made iiito gur there will be a glut of gar for local con- 
sumption and possibly a disastrous fall in price. The manufacture, of 
sugar will then become necessary. In order that sugar factories may be 
started they must be able effectively to control a certain area of land ou 
which they can grow a large part of their own cane, and this area inii?t 
be compact, so as to allow cheap and rapid transport of cane to th^ 
factcry. This involves the crux of the situation, since the land is at 
present occupied in small lots by the very large number of landholders, 
and it is not possible for a projected company to obtain a large block m 
land on a secure tenure. I believe that there is only one way m wlnc-i 
this difficulty can be overcome without injustice to the present occiipatiO'. 
and this would involve legislation. The plan would be this. When the 
alignment of a new canal is setlled and it is decided to a’lot pereniua 
water to a definite area (say 20,000 acres), the area to wiiicli perentnal 
irrigation can be best applied should be settled by a survey. The hoc- 
lags n this area should then be pooled and squared, each cultnAtor 
receiving (say) three-fourths of the area which he held before, witj 
water rights attached, and the remaining one-fourth should be rctainoi 
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by Government for assignment preferably on a long lease, to a sugar 
foinpany. This area would be in one block and would enable a sugar 
coi'.ij)any to get to work under optimum conditions. A cultivator who- 
foMiierly had 20 acres of dry crop land in a region of precarious rainfall 
would now have 15 acres with water rights attached, and would be in a 
much better position than he was before. In this way a profitable 
Migar industry might be created and the future of the Deccan canals 
assured. Incidentally the arrangement would greatly improve irriga- 
tion practices, check damage to the land from over-irrigation and enable 
the land under the canal to be developed in an orderly and busine.sslike 
fashion, to the great advantage of the cultivators and the public.=^ 


( 5 ) 

CENTRAL PROVINCES. 

(D. Clouston, M.A., B.Sc., Officiating Dvrectw of Agnciilime.) 

All the cane grown in the Central Provinces is used either for chewing 
or lor ^wr-making. The varieties in demand for chewing are thick soft 
cancs like Pounda and Ashy Mauritius. Mr. McGlashan, who started 
cane cultivation in the Chanda District some years ago with the view 
of p.stablishing a factory for the manufacture of w^hite sugar, has not 
yot been able to make a beginning, owing to the difficulty of procuring 
inacliinery from home. 

A large number of improved cane mills have been introduced in the 
provinces within the last 10 years. In Chanda District alone, over 300 
fiultan mills, costing at present Rs. 140 each, have been sold by the 
Department. Considerable progress has also been made in introducing 
file improved furnace for ^wr-making. The cost of manufacturing gur 
by rliis— the Poona furnace— is thereby being reduced very considerably, 
as d IS no longer necessary to purchase wood for fuel. Owing to the 
clilbculty experienced in finding sufficient draught piwor to crush any 
conKiflerablc quantity of cane on an average holding, cane-growers are 
loth to increase their cane areas to any great extent. The introduction 
ol small power cane mills, capable of crushing from 5 to 10 tons per day, 
appear to be the most practical way of solving the difficulty. 

e epartment has two such plants on the Sindewahi farm, one of 

M t cane-growers in the neighbourliood. 

Much attention has been given to the study of indigenous and 
fiotic canes both from an agricultural and a chemical aspect. Of the 
mimejous varieties which have been tested within the last 10 years, 

xlract fiom the Evidence given before tlic Indian Industrial Commission. 
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the results have been obtained up to date Iiom Bunnabille, Khari 
Java 217, Yuba, Ashy Mauritius, and lied Mauritius, all of which have 
been introduced by the Department. Suunabille, obtained 10 years 
ago from Bombay, has in parts of the Southern Circle largely ousted the 
thin reed-like local cane known as Katai. Khari and Java 24T are 
also being grown very successfully. The former has now been under 
trial as a ratoon crop on the Telinkheri farm for 7 years. As a ratooner 
it is .second to none. This particular variety, tried for the hrst time od 
the Telinkheri farm 8 years ago, has since been grown most successfully 
both in the Northern and Southern Circles. Like Java 247, Sunnabille 
and Yuba, it does equally well on heavy black clayey loams and on the 
thin lateritic soil of the bhaia plains of Chhattisgarh. Of the thick canes 
under trial Ashy Mauritius is perhaps the most promising. Seed of 
thLs variety lias been supplied to cultivators in considerable quantities. 
Java 247 is the hardest of all the varieties tried, and for that reason we 
recommend it as a cane suitable for villages where wild pigs damage the 
softer canes. It is evident from the experiments carried out by the 
Department that under the conditions prevailing in the average village 
the cultivation of canes like Java 247, Sunnabille, and Kbari pays much 
better than that of the thicker and softer varieties. Efforts are there- 
fore being made to extend the cultivation of these harder and hardier 
canes. Over 4 lakhs of canes of the three varieties named above were 
supplied to cultivators last year for seed purposes. 

Experiments to ascertain the best method of cultivating cane have 
shown that whereas the trench or Java method gives as a rule the larger 
out-turns, it requires at the same time much more labour for the dioffinn 
of the trenches by hand, and labour is difidcult to procure in most dis- 
tricts during the planting season. The furrow system, by which 
the land is ridged by means of a furrow plough drawn by a pair of bul- 
locks, is much cheaper and more expeditious than the Java system. 
The Delta plough is being used on Government farms not only for makiiif' 
the furrows but also for earthing up the cane later. By using this 
plough and the Planet Junior hoe for cultivating cane the co.st is miirt 
reduced. 

Irrigation and manurial experiments arc being carried out on black 
clavey loam, on lighter sandy loams, and on gravelly lateritic soils. 
The manuring of cane with cattle-dung or san hemp, followed by atop- 
dtessYTio of cake, Las been found to be tbe luost profitable system for 

ate available. Yrom resulU already obtamed from e:tper\meuts\M^ 
started on some of tbe Oovernment farms, It would appear that out 
soils are debclent not only In nitrogen but also In pboapbates^ and that 
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the application of superphosphate adds largely to the acreage out-turn 
of cane. The mauuiiug of caiic with san hemp has been adopted as 
a regular practice on some of the Government farms, and a few cultiva- 
tors have already begun to follow our example. 

Tlie production of refined sugar is not a question of any practical 
miportance in the Central Trovinces at the present time. The attenrpt 
made 8 years ago to manufacture white sugar by the Hadi process 
proved a failure. The Department, however, is devoting much atten- 
tion to ways and means of improving the quality of gur. That produced 
Oil Government farms is sold locally at 4^ to 6 seers per rupee when the 
price of the United Provinces gur in the bazaar is 8 seers per rupee. 
The area under cane in the Central Provinces has declined very much 
within the last 20 years owing to various causes, the chief of which 
have been the cost of irrigation, the cost of fuel, and the difficulty of- 
protecting the crop from wild pig. An extension of the area under 
cane may be expected under the larger Government irrigation works, 
more especially under the Mahanadi and Tenduia canals which are 
now nearing completion in Chhattisgarh. Under these canals there 
are very large stretches of waste land known as hhata, a lateritic 
soil which has been found on the Chandkhuri farm to be specially 
suitable for canc-growing. 

The improved furnace which the Department is getting cane-growers 
to use meets tlie fuel difficulty. To get rid of wild pig, pig-killincr clubs 
have been formed in some parts of the provinces, while in other parts 
the crop k being fenced with patent pig-proof fencing which the Depart- 
ment of Agriruilture keeps in stock at some of its implement depots. 

Amjust, 1917. 

( 6 ) 


(li. S, Finlow, B.Sc., F.I.C., F.C.S., OJkiulmg AgrimUimd Chmist.) 
1. Experiments at Dacca. 

(nj iHceAigatimi into local canes. In the last report on sugarcane in 

Bengal written in 11)10, the eommenceinent at Dacca of the work of 

teifynig the local sugarcancs of Bengal was described.^ 

Tins ^york has been carried on since Air. Annett’s departure. Wea- 
ther conditions in the season 7 and also j‘n 1917-18 have been 

“''cenied ; 

considerable progress has been made. 

of th(. Board of Agricvt.lht.rt i« India, 101^, p. 89, 
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Bl iefly, the object has been to grow the local canes side by side with 
the best exotic varieties and to compare the respective varieties both as 
regarils their yields of cane per acre and also the sucrose content of the 
canc juice. 

It was mentioned in the last progress report that there was some 
uncertainty regarding the identity of the varieties sent in from the dis- 
trict and, on the advice of Dr. Barber, who inspected the plots in the 


cold weather of 1915-16^ a new set of specimens was arranged for. 
were planted in Mastul field in 1916. 


The varieties were distributed as follows 


These 


From — 

Dacca Diatrict . . . .13 

Paboa I 

Myrnenaingh .... 9 

Biirdwan ..... 6 

24-Pargana3 . . . . 1 

Rajahahi ..... 2 

Backerganj .... 3 

Faridpur ..... 5 

OhittagoTig .... 3 

Mursliidabad .... I 


In addition, there was one cane each from the United Froviiices and 
the Central Trovinces resj:)ectively, besides five Bengal varieties of which 
the origin is uncertain. There were also 9 exotic canes. 

All these varieties were growji at Dacca in 1916-17 and 1917-18. 
There were obviously too many to allow of a sufficient area of each to 
be planted to enable a p?/r-niaking test to be made, and selection has 
therefore been based on analytical figures and on personal inspection of 
each variety. Fourteen varieties have been provisionally selected in 
this way for more detailed investigation. 

Where sufficient sets are available the selected canes will be tested 
ill the present season for their yield of gur as well as in regard to their 
purity of juice and yield of cane per acre. In several cases, however, 
further multiplication will be necessary before this can be done. 

In selecting the canes, the very different conditions which exist in 
various parts of the province of Bengal have to be borne in mind. For 
instance, Rajshahi is somewhat similar to Bihar but with a better rain- 
fall. In Faridpur and in several other tracts the sugarcane crop has 
to exist for a considerable portion of its period of growth in land which, 
excepting in the first month or two, is probably always water-logged, and 
very often inundated to a depth of one or even two feet. In the red 
soil tracts of Dacca and Mymensingh, on the other hand, the crop has to 
withstand almost arid conditions in the latter portion of the season. 

It is conceivable therefore that a cane which will suit one tract in the 
province may not do for another, and until this point is settled it will be 
necessary to retain the best types of cane grown in the respective tracts. 
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(b) Exotic varieties. Of theae, Yellow Tanna and J. 247 are the 
canes which seem to withstand the conditions at Dacca best : but it 
must not ‘be forgotten that the last two seasons have been entirely 
unfavourable. This has been chiefly due to prolonged droughts in the 
early part of each season : thus only the most vigorous canes were able 
to establish themselves. Dacca Dandarij which with 4,240 lb. of gur per 
acre was practically equal to J. 247 in 1916-17, did not improve in 1918, 
whereas J. 247 yielded 6,000 lb. of gur per acre on duplicate plots. 

In another year, like the present, 1918-19, which has been decidedly 
favourable so far, the more delicate races may well come to the front. 
When B. 147 and B. 208 were first introduced into Dacca by Mr. Meggitt,. 
yields approximating to 120 maunds of gur per acre were obtained. 
But, however well a race may do in good years, it is a very great dis- 
advantage if it is unable to withstand adverse conditions, and it is a ‘ 
matter for discussion whether the Department should ever attempt 
to introduce the cultivation of such a cane on a large scale. This is 
especially the case if another race is at hand which is hardy, even if its 
yielding capacfty is not quite so great. Looked at in this way, a bad 
year is often by no means wholly unfortunate from the point of view of 
the investigator. 

During the last two or three years there has been a good deal of disease 
at Dacca and, at the commencement of the present season, it was decided 
to select rigidly the canes which were to be used as sets. Each of these 
canes was examined and passed by the Entomological and Mycological 
Collectors, and it is probable that the greatly improved appearance of 
the cane this year is due partly to the care thus exercised, as well as to a 
favourable season. The selection will be systematically pursued each 
year in future. 


II. Bugabcane Experiments at other Stations in Bengal. 

(a) Rangpur. The following races have been grown at the Eangpur 
Dairy Farm in the last two years: — 


Variety 

Yields of 

gur per acre 

1916-17 

1917-18 


lb. 

lb. 

Yellow Tanna . . , 

4,600 

4,620 

Vendamukhi (Raiahahi) 

2,760 

3,299 

B. U7 . . . , 

4,400 

4,440 

Samsara (Burdwan) 

1,500 

2,824 

Striped Tanna 

2,950 

4,620 

Dacca Gandari 

5,400 

6,720 

Khagri (Local) .!!'!!!! 


2,820 
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Thus at Rangpiu’, thougli none of the returns arc very high, Dacca 
Ciandaii has proved the most satisfactory.yielder in both years, Yellow 
Tanna being second best in both years. 

At the Rangpur Demonstration Farm, Dacca (randari, with 67 
niaunds of ^ur per acre, was the best yieldcr in 1916-17, while in 1917-18 
Gaudai'i, B. 3412 and Red Mauritius were all close together with 
5,120, 5,480 and 4,800 lb. per acre respectively. 

It is proposed to introduce J. 247 into Rangpur in the next season 
1919-20. 

(6) CMnsurah, The season 1916-17 was an unfavourable one, 
partly on account of drought, and partly because of a heavy cyclone 
in September 1917, which did considerable damage. Nevertheless 
some of the canes did well. 


In 1917-18 the crop was a good one and some very high yields of gur 
were recorded. 


Variety 


j Average outturn of yur 
! per acre 



; 1916-17 

1917-18 


' 

lb. 

16. 

Yellow Tanna ..... 

. 8,241 

8,400 

B. 147 

G,052 ; 

7,520 

B. 208 . .... 

. : 4,067 ; 

5,304 

Red Mauritius 

. : 6,244 : 

9,160 

B. 3412 

. ^ 5,976 1 

8,320 

Striped Tanna ...... 

4,006 : 

9,920 

Samsara (Burdwan) . . . . , 

. : 3,892 ^ 

8,198 

Dacca Gandari ...... 

. ; 3,436 

6, .51 8 

Puri {Burdv anl 

3,104 


Vendamuthi (Rajshahi) . . . . 


7,148 

Khari {Eurd-.vaaj 


7,365 


Yellow Tanna stands first on the average ; but Dacca Gandari 
is apparently not so much at home at Chinsurah as at Dacca and Rangpur. 
On the whole the more favourable, conditions at Chinsurah are reflected, 
as at Rangpur, in considerably higher yields from the more delicate 
varieties. 
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(c) Rajshahi. The following varieties have been grown at Rajshahi 
iti 1915-16, 1916-17, and 1917:18. The results for 1916-17 are not 
given. Moisture was very poor in that year and germination of 
the sets was so bad as to make the results unreliable : — 



Weight of gur per 

acre 





Remaeks 

Variety 




applying to the 


1915-16 

1916-17 

1917-18 

191T18 crop. 


lb. 


lb. 


Vendamukhi (Local) 

9,030 


8,540 

Lodged, 

Piiri (Local) . 

6,460 




Striped Tanna 

8,870 


' 10,606 

' Stood erect. 

YdJow Tanna 

8,860 


! 11,362 

I Do. 

13. 147 . 

8,330 


1 7,960 

, Blown down. 

Dacca Crandari . i 

. ♦ ; 

1 4,196 

Blown down and 


1 


greater portion 


( 


damaged by 


1 


wild animals. 


As at Chinsurah the Tanna varieties gave the best yield in 1917. 
This was probably partly due to their sturdy capacity for withstanding 
rough weather and partly to their being able to resist attack from jackal 
and pigs. This latter is a particularly valuable property in a district 
like Raishahi where wild animals generally are more than usually 
oomnion. 


in. General Remarks. 

The conclusions to be drawn from the experiments recorded above 
are that at three out of four experiment stations in Bengal, an exotic 
race generally leads the way in the matter of yield as compared with 
local varieties. 

tin the other hand, at Dacca, Chinsurah and Rangpur, there are 
local canes, namely, Gandari, Samsara, and Vendamukhi respectively, 
which if not e(][ual to the best exotic are still capable of prohtable 
cultivation. 

It would appear that in most cases exotic canes are not capable of 
retaining their good qualities indefinitely ; but as far as Bengal is con 
cerned Yellow Tanna seems to be an exception. It has been grown in 
the province for many years now, and while still on the average one of 
tile best, if not al^tually the best, p?/.Mnakhig canes it is also probably 
the most robust variety. Noel Deerr states Cane Sugar ”, page 29) 
that generally speaking they (Tanna varieties) are deep rooters and 
suffer only to a limited extent from the efiects of drought.” This might 

d2 
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have been written from experience with Yellow Tanna on the red 
soils at Dacca. 

A second cane has shown great vigour at Dacca in the last two years. 
This is J. 2t7 which, while tillering freely, and growing to a great 
height, appears to resemble Yellow Tanna in its drought-resisting 
properties. Sufficient sets of J. 247 will be available next season for 
extended tests at each of the four experimental stations in the province. 

Both Yellow Tanna and J. 247 appear to be canes whose juice is 
only of moderate purity. Therefore, while excellent as far as gur-mokm^ 
is concerned, they might be at a disadvantage as compared with some 
other canes when white sugar is the object. 

27th May, 1918. 


(7) 

BIHAR AND ORISSA. 

(G. Milne, I.C.S., Director of Agriculture.) 

The scheme for the establishment of a sugarcane station in North 
Bihar, which had been approved by Government but postponed on 
account of the financial stringency and also of the difficulty of getting 
factory zirafs owing to the revival of the indigo industry, was subjected 
to further examination in the light of the recommendations of the last 
Board of Agriculture. A site has been provisionally selected in the 
district of Darhhanga and, if it proves to be satisfactory on further 
inspection during the rains, a detailed scheme for the establishment of 
the station will be submitted to Government. 

In the meantime some work is being done at Sipaya and Sabour. 

On the Sipaya farm sixty varieties of sugarcane, of which 54 were 
obtained from various quarters of the province and 6 from Queensland, 
Australia, have been under cultivation, the area at present occupied by 
the former being 5-10 acres and by the latter 2-18 acres. All the varieties 
except one have been analysed for sugar content under the direction of 
Mr. C. S. Taylor, Agricultural Chemist to (toveniment, and a record 
has been kept of the analysis made. 

On the SahouT farm the work has been limited to the best method of 
growing the cane^ and it has been proved that the ttenching method 
generally adopted in Mauritius is suitable to the conditions of Bihar, 
as it provides for irrigation and for draining the surface water of the 
land in the rainy season. 
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On the mechanical side, Bancrji’s sugarcane- crushing mills and iron 
evaporating pans for ^wr-boiling have been found to be superior to 
local ones and are being recommended to the cultivators. 

On the botanical side, the varieties of sugarcane isolated at Sabour 
by selection have been cultivated in pure culture. 

The Mungo variety of sugarcane and the ridge and furro)v system of 
cultivating it have been extended in parts of Cuttack and Puri districts. 
The improved method of ^wr-making by the shallow evaporating pan 
has also been introduced in these and other areas ; the gur thus manu- 
factured from the Mungo variety fetched Rs. 2 more per- maund 
(82 f- lb.) than the gur made by the local method. 

Seftemher, 1917, 


( 8 ) 

UNITED PROVINCES. 

(Tn^: Hon’ble Mr. H, R. C. Hailey, CJ.E., I.C.S., Director, Departmavt 
of Land Records and Agriculture,) 

As this is the last year in which Mr. Hulme will have an opportu- 
iiitY of attending the Board of Agriculture, he has put up a full note 
on the working of the experimental factory at Nawabganj and enclosed 
illustrations of the plant employed.^ At the last meeting of the Board it 
was suggested that arrangements should be made for a more adequate 
supply of cane to the factory. Mainly owing to the extremely bad 
crop in the neighbourhood, this wa^impossible last season, but advances 
have been given this year to cultivators, which should, provided the crop 
is a normal one, secure a future supply. xAs regards the question of the 
progress made since the last meeting, it must be pointed out that since 
that date it has been practically impossible to obtain sugar-making 
machinery of any description, and therefore any development on the 
mainifacturing side has been out of question. In addition to this, the 
price otgur has risen considerably and there has been a greater tendency 
to look to 9 ur-making than to sugar as a profitable business. It may, 
however, be mentioned that the two sugar factories in these provinces that 
have in different ways received assistance from Government, namely, those 
at Pilibhit and Tamkohi, are now in full working order and it is under- 
stood that they had successful seasons. The latter last season turned out 
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close on 3>000 tons of sugar. As to future developments on the manu- 
facturing side, some of the larger growers in these provinces, particularly 
owners of private farms, are contemplating putting down .^ijr-mahing 
factories as soon as plant is available, and a number of communications 
have been received regarding their iiistalmenifc. It is clear that the 
absolute necessity for using mechanical power for crushing, if cane is 
growm on at all a large scale, is now more fully realized, and it is believed 
that there will be a good demand for power crushing plant as soon as 
the machinery is available. Assistance was given by the Agricultural 
Adviser in demonstrating a small power crushing plant, and a certain 
tminber of mills made in the country or imported from America are 
in use. It is probable, however, that though suitable for cultivators 
w Diking with oil engines, a larger type will be required for gur factories. 

Oil the cultural side the wmrk at the research farm has been conti- 
nued on the lines previously indicated. Attention had mainly been 
devoted to putting out some of the varieties found most suitable at the 
ShahjahanpuT station and to improving methods of cultivation generally 
by demonstration work. A considerable number of demonstrations 
have been given and opportunity has been taken to distribute gratis 
cake manures with a view to their popularization. The Department in 
this respect has received considerable assistance from the cane factories 
at Rosa and Tamkohi and from the owners of private farms who have 
begun the cultivation of cane on a large scale. Some of these private 
farms have followed the methods of cultivation recommended by Mr. 
Clarke with considerable success and have effected marked improve- 
ment in yields of gw. The main work of the Department is concen- 
trated on teaching the people better methods of planting and cultiva- 
tion, and it is believed that when these are more generally in force the 
introduction of better classes of cane will necessarily follow ; but, until 
adopted, the best results will not be obtained from the work at the 
research farm in these provinces or that at Coimbatore. 

October, 1917. 


(9) 

PUNJAB, 

(C. A. K, Town.send, Director of AgricuUwe and Industrie,-^.) 

The late Mr. Barnes wrote three progress reports on sugar in the 
Punjab. The reports for 1911-12 and 1912-13 have been printed; 
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the third, which covers the progress made after 1913, is in the press, 
under the supervision of the Agricultural Adviser to the Government of 
India. ^ A perusal of these reports will show that the survey and analysis 
of the principal canes grown in the Gurdaspur District and on the experi- 
mental farm there has been completed. The experimental and varietal 
testing of canes on the farm, commenced in 1912, is still in progress 
N'o cultural experiments have as yet been instituted : njanurial experl- 
meats with artificial manures have recently been coranieuced. 

The results arrived at so far are as follows : — 

The Punjab as a whole is ill-suited, on account of its cold winter, to 
canes, and the crop can never become really popular in the province. 
X proposal to start a small sugarcane farm in the Karnal or Guxf^aon 
Uistrict, in the south-east of the province, where the climatic conditions 
are much more suited to cane than the more northerly parts of the' 
province, and where the yields per acre are very much greater, is under 
consideration. 

As to varietal tests, a commencement was made in 1912 with some 40 
varieties, both indigenous and exotic, thick and thin. All these came 
from India : to them were added in 1915 an Egyptian cane, J. 105, 
brought by Mr. Barnes himself from Egypt, and J. 33, a Java cane! 

Nearly all the thick varieties have been discarded ; a few of the 
more promising ones are still under trial, and will be transferred to the 
new station in the south-east of the province, if and when it is formed. 
J. 105 and J. 33 have done fairly well on the farm, and are expected to 
do well in the Xarnal District where they have been given for trial this 
year. These are medium thick canes. 

Of the thinner varieties some twelve are still under trial at the Gurdas- 
pur farm ; five of these— Sonabli, Behar, Suretha, Mungo and Dhaura 
of Azaragarh— have given almost always good results. They were 
given out to zemindars last year in the Gurdaspur District, and were 
well reported on. They are being again grown this year : of these 
Behar and Sonabli appear the best. 

\uba is another cane recently obtained from the United Provinces, 
tmd still under trial. It is giving promising results. 

Mungo and Dhaura of Azamgarh are well suited to low-lying bet 
{riverain) lands : the latter gave as much as 60 maunds of gur per acre, 
This was grown without any artificial irrigation. 

Some sugarcane work, both varietal and mauurial, is also being 
conducted at Lyallpur and Hansi : but it is not, as yet, very important. 

August, 1917, 

I'o* Sugarcane in the Gurdaspur District." Agru Rts, Inst, B\dL 
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( 10 ) 

NORTH-WKST FRONTIER PROVINCE. 

(W. Robeetson Brown, Agricultural Oj^icer.) 

1. Sugarcane, 

Climate of the Peshawar valley. It is sometimes stated that the 
Punjab and the North-West Frontier Province are outside India’s 
sugarcane belt. To understand, therefore, how on 25,000 acres of land 
such a high weight per acre of cane, fairly good in quality, is annually 
produced at Peshawar, it is necessary to know something of the climate 
and environment of that part of the valley where most of the cane ig 
grown. Four seasons are recognized at Peshawar. 

Spring in February, March, and April. During the earlier part of 
this period there are occasional light haihstorms, and usually rain falls 
to the extent of three or four inches. Cane is planted about the 15th 
March. Normals of temperature derived from the data of 33 years 
are as follow : — 


Month 

Normal 

1 maximum 
^ temperature 

i 

j Normal 

minimum 

I temperature 

! Normal 
! mean 

1 temperature 

February ..... 

1 6o‘7 . 

42-5 

04-1 

March 

1 7,r0 

51*7 

63-3 

April j 

83’.) 

60-3 1 

72-9 


Summer comes in May, June and July, Rain rarely falls during 
this season, which is the hottest of the year. It is frequently dense 
hazy, and dust storms occur in June and July, In this season the young 
cane plants become established. Normals of temperature derived 
from the data of 33 years are as follow : — 


Month 

Normal 

maximum 

temperature 

i 

Normal 

1 minimum 
temperature 

Normal 

mean 

lemperalur© 

. .... 

98-1 

to '9 

84-0 

r 

June 

10.5-9 

77 Vi 

91-6 

• . .... 

i 

102'7 

:9-2 

90-9 
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Autumn comes in August, September and October. The season 
is ushered in by the hot weather rains. They break over the valley in 
four or five violent storms at intervals of a few days, and two or three 
inches of rain fall on each occasion. During the first part of this season 
the sky is more or less uniformly overcast with clouds, and the air is 
steamy and oppressive. The growth of the cane is extraordinarily 
rapid during this season. Normals of temperature derived from the 
(lata of 33 years are as follow 


Month 

Normal 
maximum 
i temperature 

Normal 

minimum 

temperature 

Normal 

mean 

temperature 

August . 

99-2 

78-0 

88-6 

Septfimher 

. i 95-6 

1 

70'5 

83*1 

October . 

. . . ! 88-2 

t 

57-9 

731 

Winter comes in November, December and January. During this 
season the weather is variable. The sky is at first hazy, then cloudy, 
with sometimes slight rain. There is a remarkable absence of wind 
generally and the air is still and stagnant. The first touch of frost is 
expected towards the end of November, and the sugarcane then 
ceases to grow. Normals of temperature derived from the data of 33 
years are as follow 

Month 

Noimal 

maximum 

temperature 

Normal 

minimum 

temperature 

Normal 

mean 

‘ temperature 

November . » 

. . .! 77-3 

46-1 

or" 

December 

. . . ; <i7-0 

j ;30-2 

53*1 

January . 

. i bJ-O 

30-fi 

5r3 


The plant-cane is fully established and well away by the 15th June ; 
in July the crop is earthed up ; in August, September, and October the 
cane lengthens and gains in weight very rapidly (owing to its exceedingly 
rapid grovth, the Peshawar canc has very long internodes and, in conse- 
quence, exceptionally high juice percentage). In November the cane 
begins to ripen and with the first touch of frost the cultivators start 
cutting the crop. 

CtiUivation. The method of growing canc in Peshawar District is 
probably unique in the prodi.tction of the crop, and it is certainly one of 
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the cheapest aiKl most efficient practised anywhere. On the 15th 
September a clover {THfolium resufindium) is broadcasted over the 
level land. The resultant crop is cut for stock in November, again in 
January, and in early March. Then the area is lightly furrowed or 
marked by the country plough at intervals of about three feet and the 
sugarcane sets are laid end to end in these shallow drills without any 
covering of soil. The area is next irrigated. In a few days’ time the 
clover grows up and covers the cane sets, and these quickly put forth 
roots and send out shoots through the clover. In April the clover is 
again cut and laid alongside the growing cane, there to rot and enrich 
the soil. In May the lines of cane are lightly hoed, some manure is 
applied to the plants, and the lines are inter- cultivated by the country 
plough, hater cultivation consists of weeding, inter-tillage, and irriga- 
tion until late Jnly, when the lengthening cane is substantially earthed 
up. After this nothing further but generous irrigation is given till 
the crop ripens in December. No tying-up or protection from jackal 
or pig is necessary at Peshawar. After many trials of other 
better known methods of cultivation, lio practice has been found so 
simple, so cheap and efficient as that which the Peshawar growers have 
followed for a quarter of a century. 

Cost of cuUivaiion^ Under the method described in the preceding 
paragraph, crops of from 25 to 30 tons of cane per acre are usually 
produced by the cultivators at a cost of Es. 4 to Rs. 5 per ton. This 
price includes rent, revenue, and all other charges. After many trials 
and experiments the Peshawar Agricultural Station has not succeeded 
in growing sugarcane more cheaply than the Pathans, who have followed 
their simple method for many years. 

Irrigation. The total average annual rainfall of the Peshawar 
District is only 13 inches, but a very large part of the valley’s cane is 
grown on the hanks of the Kabul river where the cultivators generally 
can have as much water as they desire from the canals which arc main- 
tained by themselves. The method of applying the water is rather 
wasteful but it is simple and efficient. The sugarcane-growers realize 
that the cane is built up by almost unlimited supplies of water in late 
vSepteniber and October, provided this is associated with efficient drainage. 
They also know that no water should be supplied within 14 days of the 
date when the crushing of the cane begins. The irrigation of cane is 
quite well understood by the Peshawar cultivators. 

Rotations. Clover, sugarcane, maize, wheat, clover, and so on is 
the most favoured rotation on the banks of the Kabul river, and no 
more suitable or profitable rotation has been found at the Peshawar 
Agricultural Station. 
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Implements mnployed in the cultivation 0 / sugarcane. Tlie steel 
inversion plough is successfully employed at the Peshawar Agricultural 
Station in uprooting sugarcane stumps, and to ensure deep tillage, 
but the cane-growers have not shown any inclination to take up the 
plough. They very reasonably point out that an inversion plough 
upsets the levels of their fields and is liable to entail more work and 
expense in re-adjusting the levels than is warranted by the increased 
yield of cane. There is no call for- improved implements in the cultiva- 
tion of sugarcane at Peshawar at present. 

Harvesting sugarcane. Trans-border men and women cut the 
Peshawar cane for the cultivators, and in payment of their labour receive 
the cane tops that would otherwise rot on the land. An agricultural 
station need not seek a cheaper method of harvesting sugarcane 
than this. 

Insects and diseases. Sugarcane-borers spoil a considerable part 
of the Peshawar cane crop, but the pests are perhaps not more trouble- 
some in the North-West Frontier Province than in any country where 
pane is grown. The Pathans contend that cane which is planted in 
shnllal for a time entirely escapes the attacks of the cane-borers, and 
this belief has been very well confirmed at the Peshawar Agricultural 
Station. After a fallow, on the other hand, the young cane plants fre- 
quently suffer severely from borers, and it has been demonstrated at 
Tariiab that it is then profitable to collect the egg-clustcrs of the pests 
from the young canes. 

Red-rot is present wherever cane is grown in the North-West Frontier 
Province, but the disease is not a seriously destructive one at the present 
time on the banks of the Kabul river. The cultivators know well 
lliat they can check the spread of the disease by discarding disease- 
allected cane sets when they plant their fields in March. The diseased 
cane is discarded very unwillingly, however, for cane seed costs from 
6 to 12 annas per maund in March, after it has been preserved in 
clamps for two or three months. It is a remarkable fact that the thick 
cane that is now grown at Peshawar has been cultivated there to the 
entire exclusion of any other variety for over half a century. 

Tests of varieties. After testing numerous varieties at Tar nab, the 
variety named D. 74, which is so extensively grown and so highly valued 
t>y the cane planters of Louisiana, is the only one that has rivalled the 
Peshawar cane in all-round merit. This Demerara seedling ripens 
cailier than the Peshawar variety, which it otherwise closely resembles, 
hi a series of analyses that were carried out at Peshawar over a period 
of four years by Dr. Leather, it was determined that the Peshawar cane 
coiicains a high proportion of juice, with from 12 to 14 per cent, sucrose, 
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and that the cane is at its best in January. Treated in a bullock power 
Nahan mill in this month, the cane yields about 75 per cent, juice 
and this contains about 13 per cent, sucrose, UD per cent, glucose, and 
has a purity co-cfficient of about 80. 

Gur. The Poona method of making gur, that is frequently leconv 
mended and very well spoken of in South India, was tried at Peshawar 
in 1912, and found no more efficient and far more troublesome 
and cumbrous, and certainly more expensive, than the more adaptable 
Peshawar method. As the best Peshawar gw realizes a price second 
to none in^ India, the Pathan’s method of ^ur-boiling appears to be 
satisfactory, 

Cost of gwr-hoiling. The cost of making gur and placing it on the 
market is fully CO per cent, of the cost of producing the cane. G'ur 
it has been found at the Peshawar Agricultural Station, can be made 
at a profit only where the young members of a family, the boys and 
girls, and women assist in making the sugar. G'ur- boiling is not very 
profitable when stalwart men are hired to drive the bullocks, to feed 
the mill, to carry the juice, to mak^the gur balls, etc. The growers of 
large areas of cane, indeed say they would rather sell their cane than 
■convert it into gur, if they could get a fair price for the crop. 

Co~opemtive gur ’■boiling. In those North-West Frontier villages 
where sugarcane is an important crop, small groups or families of growers 
invariably co-operate in making gur, and this arrangement is satisfac- 
tory. In experiments that have been carried out elsewffiere in India, 
it does not appear that gur can be satisfactorily and profitably made in 
a large factory, .so there is no call at present to attempt to alter the 
Pathans’ method of producing gur. At Peshawar, as elsewhere, gur 
will probably always be produced chiefly by the growers of small, isolated 
areas of cane. Where large blocks of cane can be grown in the North- 
West Frontier Province the growers state that they would prefer to sell 
their cane to a factory rather than convert it into gur, but some few 
cultivators, it has been observed, would like as much for their cane 
as they realize for this when it is converted into gur> 

Length of the sugarcane-cru.shvng season. On the banks of the Kabul 
river, where the sugarcane of Peshawar growls best and ripens earliest, 
^ur-boiling begins on the 20th November or even earlier than this and 
proceeds busily till the middle of February. The average length of the 
yw- boiling sca.son is 100 days. But experiments at the Agricultural 
Station have clearly shown that the cane-crushing season may be 
extended to 130 days without any loss of sugar if the crop is windrowed 
after rain falls in March. It also appears from the experiments that cane . 
icontnues to ripen satisfactorily after the buds of the cane are killed 
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by frost in December, and that the cane in this state remains sound for 
two or even three months at Peshawar. 

Potentialities in the p’odiiction of refined sugar fro7)i Peshawar. 

About 2,500 tons of refined sugar are annually imported to Peshawar 
by rail, and a large part of this is again exported, chiefly by way of the 
frontier passes from Peshawar. Moat of the refined sugar comes to 
India from across the seas. By reason of its position, more than 1 000 
miles from a seaport, Peshawar may always enjoy a considerable measure 
of protection for any refined sugar it produces. On the other haiid, 
the price of coal and other imported commodities must always be greater 
at Peshawar than elsewhere in India where sugar is now produced. 

It has been determined that the Peshawar cane is of good manu- 
facturing quality ; that the cane is cheap ; that it is produced on com- 
pact areas ; that the facilities for transport, especially by water, are 
most exceptionally favourable at Peshawar; that the landholders desire 
to grow cane more extensively than they do at present, and they wish 
to sell the cane rather than to convert it into gur. A demand exists 
in the numerous cantonments of the frontier for a large quantity of rum 
which is now imported, and it would even be possible to use molasses in 
the preparation of service rations for artillery and cavalry animals, 
and for the animals of the Supply and Transport units. All these ques- 
tions are being investigated, with the help of the expert officers of the 
Agricultural Research Institute at Pusa, by the Department of Agri- 
culture in the North-West Frontier Province, and there is reason to 
hope that a sugar factory will be established on the Kabul river 
before very long. 


II. Sugar-beet. 

When experiments began at Tarnab in 1911, to find if refined sugar 
could be produced in the North-West Frontier Province, it was realized 
that even if the sugarcane proved to be of good manufacturing quality 
and other factors were favoiiral^le, a crushing season of 100 days only 
was hardly sufficient to permit a factory to wmrk at a profit. At the 
same time it was known that many factories in the sugarcane world 
have a campaign of not niore than 100 days. After some preliminary 
investigation, it was decided to carry out a series of experiments to 
find if sugar-beets could be successfully grown in the Peshawar valley, 
for it was realized that if beets could be supplied from the beginning 
till the end of June, the roots and sugarcane together would 
enable a factory in the North-West Frontier Province to work for 190- 

^ to 200 days, a length of campaign which few’ sugar factories in the world 
now enjoy. 
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The tests have confirmed very well the hope that beets of good 
mainifaeturing quality can be produced in Peshawar valley from early • 
April until the end of June. No beets have yet been grown by the 
cultivators, but the trials that have been carried out at Tarnab on areas 
which have never been less than one acre have demonstrated — 

(1) that it costs Rs. 60 to Rs. 70 to produce about 16 tons of 

roots per acre ; this price includes rent and all other 
charges ; 

(2) that beets mature within a period of six to seven months, and 

contain from 15 to 16 per cent, sucrose when they are ripe • 

(3) that roots may be supplied to a factory* from the 1st Aoril 

until the end of June 

(4) that sugar-beets may be advantageously included in the rota- 
. tion of crops on the irrigated parts of the Peshawar valley; 

(5) that the Peshawar cultivators who now grow chillies and 

sugarcane extensively would have no difficulty in growing 
beets ; 

(6) that under irrigation the beet crop is a safe one, and it should 

be very profitable ; 

(7) that the deep red alluvium, almost free of stones, which forms 

the greater part of the Peshawar valley, is suitable for the 
production of roots. 

It may be added that the by-products in the manufacture of sugar 
from beets could probably be economically disposed of in the North' 
West Frontier Province. 


III. General Summary. 

(1) Sugarcane of good manufacturing quality can be produced in 
the Peshawar valley at Rs. 4 to Rs. 5 per long ton. 

(2) Land and water are available on the banks of the Kabul river for 
the extension of sugarcaiie cultivation. 

(3) The Peshawar cultivators are well skilled in the cultivation of 
cane, 

(4) The landholders on the banks of the Kabul river desire to grov/ 
cane for a sugar factory. 

(5) The manufacture of sugar would not affect the out-turn or the 
price of giir in the Peshawar valley. 

(6) Circumstances are generally favourable to the manufacture of 
refined sugar at Peshawar. 

(7) Sugar-beets with an average of 15 per cent, sucrose can be grown 
for Rs. 4 to Rs. 5 per ton in the Peshawar valley. 
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(8) Sugarcane and sugar-beets can be treated for the production of 
refined sugar in one factory. 

(8) Sugarcane and sugar-beets would give a factory at Peshawar 
a w'orking season of no less than 180 to 200 days. 

31st May, 1918. 

( 11 ) 

ASSAM. 

(a) 

(A. A. Meggitt, B.Sc., Agricultural Chemist and Offg. Deputy Director 
of Agriculture, Assam Valley.) 

I, Mechanical Aspect. 

In the matter of cane-crushing and gnr-making, our efforts have 
been confined to the sale of a small 3- roller iron crushing mill 
capable of doing 2 maunds per hour and costing Rs. 65 in peace times. 
It is very efficient, giving an expression of 70 per cent, with medium 
thick canes. Some 54 of the mills have been sold during the last three 
years in the Assam valley. 

The use of shallow evaporating pans in place of deeper vessels is also 
being pushed. 

A factory for the manufacture of white sugar direct from the cane 
is being erected on the Kamrup farm, I'ide paragraph Extension 
Areas below. 


II. Agricultural Aspect. 

(а) Survey and ie^sling of local varieties under chemical control. 
Several varieties, purporting to be local varieties, have been tested 
iijid many rejected at Jorbat in the past, and some are continuously 
grown against imported varieties for comparison. A good many of 
these so-called local canes are obviously importations from other 
parts of India. No complete survey of the envies of the province has 
been possible up to date. With the expansion of the Department this 
wnrlc will be taken up at Jorhat in the near future with a view' to 
isolate pure types. A sport of one variety, Magh, has been obtained ; 
iti field tests it is proving itself superior to its parent, making at 
least an equal plant crop, and a very much better ratoon. 

(б) Testing such imported varieties as appear prima facie suitable. 
This work has been continued actively. The varieties under test include 
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Striped Mauritius, B. 376, B. 147, B. 208, Barbados A and B (numbers 
uncertain), B. 6450, B. 3412, B. 1529, Red sport of Striped Mauritius (2), 
Java (Hebbal), Java 247, Java 33A, Ashy Mauritius, and six other new 
varieties supplied by Mr. W. Maxwell to the Kamrup farm, whose 
names and origin were not communicated. Striped Mauritius, B. 376 
and B. J47 continued to do well. These varieties were carried on to 
a factory scale on the Kamrup farm and gave a very good account of 
themselves, vide Kamrup Farm Report for the year ending June 30, 
1917. Of the newer varieties, Barbados A, B. 6450, B. 3412 and J. 33A 
are most promising ; Barbados A gave over 39 tons stripped cane per 
acre from a tenth acre plot last year. J. 33A promises to be a very 
good cultivator’s cane, germinating freely and cropping and tillering 
well. Many of these varieties have been given field plots this year for 
the first time. This work is proceeding both in Kamrup and at J orhat. 

(c) The disirihutian of the best varieties so determined. The demand 
throughout Assam for proved varieties increased enormously, and now 
far exceeds the supply. In 1916 about 1 lakh of cuttings of Striped 
Mauritius, B. 376 and B. 147 were distributed ; this year over 3^ lakhs 
were disposed of and this did not meet the demand which is almost 
entirely the result of actual field demonstration of the superior merits 
of these canes over local varieties. 

(d) The demrmsiratim of improved mechanical methods. Demonstra- 
tions in the districts of the small three-roller iron bullock mill referred 
to above and of the use of the shallow evaporating pan have been 
continued with success. The demand for these mills is in consequence 
a constantly increasing one, and in this connection there would appear 
to be a good field for co-operative societies. 

Mills and pans are also hired out at a nominal rate. 

(e) The st^y of questions of tillage, watering, manuring, and drainage, 
in the light of local conditions, so as to increase the average out-turn per 
acre. As regards tillage, experiments have continued in planting 
methods, using the ridge and furrow system, and varying the spacing 
of the sets in trenches 3/ 4' and 5' apart, respectively. In the result 
about 8,000 sets per acre planted approximately 2' apart centre to 
centre in rows 3’ apart has given the biggest out-turn. 

Experiments in 1910 indicated that not only the number of sets per 
acre, but also their disposition in the row, may exert considerable 
influence on the crop. This is being further examined in wide versus 
narrow trenches on the Java model. 

Demonstrations in the districts have proved that planting in rows 
3 feet apart gives bigger crops than the usual local method of planting 
in rows so close as to make intercultivation diflficult. 
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Rotation experiments at Jorhat have proved the value to the suc- 
ceeding cane crop of the following procedure in the year preceding cane 
—a green crop in the rains, succeeded by a catch crop of rape {Brassica 
campes(i‘is) sown early October and ploughed in mid -November, fol- 
lowed by a deep fallow till planting time in February or Marcln 

As to manuring, experiments have continued on : — 

(1) Cake versus cowdung ; 

(2) Cake and cowdung versus cowdung alone ; 

(3) Raw mineral phosphate in the rotation. 

Results will be foimd in the Jorhat Farm Report for 19iG and 1917. 

Respecting drainage, no actual experiments have been made. In 
view of an outbreak of a sereh-\\\ce disease some years ago, the drainage 
of all the cane areas has been yearly improved with an almost complete 
(iisappearaiice of the disease. 

III. Extension Areas. 

Since the Kamrup farm experiment was last brouglit before the 
Board, very great progress has been made, and an extension of 
operations sanctioned up to March 1919. The disposal of the crop up 
to that time has been provided for in a contract made by the Local 
Arlniinistration with Mr. W. Maxwell, the cane being sold to him on a 
sliding scale based upon its sucrose content. 

The drainage difficulties which beset us two years ago have been 
siirinnimted. With the help of Mr. Milligan (then Imperial Agriculturist) 
a drainage scheme was worked out, and put into operation early in 191G. 
This Is de.scribcd in paragraph 11 of the Kamrup Farm Report for 1910, 
Ir is sufficient to say here that it has worked admirably ; the heavie.st 
falls of rain arc quickly removed and tlie water table has been cojisider- 
ab!v lowered. During 1910 some 270 acres were under cane— 
Striped Mauritius, B. 376 and B. 147— and though thin iii p}ace.s, it made 
a verv good average crop. On my comjmtation the crop averaged 
about 20 tons per acre all over ; it was much higher than tins on certain 
areas wdiich had been reclaimed and opened out 12 month.s previous lo 
j)lanting, and lower in certain other more recently reclaimed and lower 
lying parts. Owing largely to delay in the completion of the contract 
with Mr. Maxwell, a largo part of this crop had perforce to be thrown 
away, rather less than 800 tons being converted into gur ; in addition 
some 2J- lakhs cane sets were distributed from the farm. 

The cane was very healthy and ripened off its juice perfectly ; by 
January 1917 the ratoons contained upwards of 11 per cent, sucrose 
on cane, while by the eud of February the plant cane averaged about 


1 . 



41. PROGRESS OF SUGARCANE INDUSTRY IN INDIA, 1916 AND 1917 

15 per cent, sucrose on cane. For further details see report for 
1917. 

At present the temporary guv factory is being converted into one 
capable of making white sugar direct from the cane, and it is hoped to 
convert the crop now on the ground into white sugar during the coming 
cold weather. 

Out of some 600 acres now in cultivation about 500 acres are under 
cane, plant and ratoon equally. The ratoons came away well, but the 
cane planted in February and March 1917 suffered somewhat from the 
drought which followed in March and April this year. The rainfall 
was also much shorter than usual in i^Iay. For these reasons the crop 
is thin in parts and will probably not’ come up to last year's general 
level. From oiir experience already there is every reason to believe 
that, given a suitable rotation, the cane crops iu the next rotation will 
be a. considerable improvement upon those, of the past two years. What 
we, arc aiming at is 1,000 acres iindei' cultivation, half in any one year 
to be under cane and half under green crops recuperating. If the experi- 
ment terminates in 1919 or the farm is disposed of then, we shall not 
have bad time even to complete a single course of the rotation, nor to 
determine whether such a 1,000-acre scheme is beyond the limits of our 
set of cultivating tackle, nor yet to explore the capacity of the .soil for 
contimied production. 


4th Sepkmher, 1917. 


(*>) 


(J. McSwiney, I.C.t?., Director of Land Records and Agricidiure,) 

I have nothing to add to the above note except that financial con- 
siderations have been the deciding factor in the intention to dispose 
of the sugarcane farm in February 1919. We shall have spent over 3 
lakhs on the experiment by the end of i\fareh 1918 and not improbably 
i lakhs by February 1019 : thi.s is a large sum for a small province 
and I am doubtful whether, if the present financial stringency continues, 
we could be expected, without assistance, to continue the farm, especially 
as the original proposal wa.s to limit the expenditure to 2 lakhs and to 
^‘omplete the experiment in three years. 


Sih Sepiemher, 1917. 
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BURMA. 

(T. CouFKR, LC.S., Direeioi' oj Agricuhnre.) 

Ecoiiomic conditions have become more favourable to the develop- 
ment of the indigenous sugar industry : imports of foreign sugar were, 
ill 1916*17, 2G0,(X)0 cwt. as against 430,000 cwt.* in 1914-15 and the 
ciistonis tariff has been doubled. In the two years the area under cane 
in Burma has risen from 15,362 acres to 18,136 acres. 

On the mechanical side nothing has been done by the Department to 
introduce improved crashing or boiling plant. But a factory to turn ont 
four tons of white sugar and two tons of jafjrfeni dailv is being erected 
by private enterprise in the Toungoo District. 

The indigenous canes have been collected and are being studied at 
the Hmawbi farm in Lower Burina. The collection was examined by 
Ur. Barber at the beginning of this year. He found all Burmese canes 
to lall under five types, only one of which is a true tropical cane. He 
was of opinion that better varieties could be substituted for the local 
caiies, and exotics sent by him from Coimbatore are now under trial 
both in Upper and Lower Burma. Xo experiments have been made 
in the production of white sugar, nor have the chemical and agricul- 
tural aspects of the palm sugar industry been investigated. 

Un several of the .seed farms and experimental .stations cane is being 
grown, in part as a demonstratio]i. _One farm distributed 48,000 sets 
through the District Agriculturist. In airotlier district a Co-operative 
Societies Unioii has been induced to ]dace 30 acres under cane. At the 
Hopin farm in the north of Upper Burma the out-t urn was at the rate 
of 29 tons an acre ; cattle jnanure at the rate of 9 tons an acre was 
used. The Local (.lovei'nmcnt is contemplating the o])enirig of a colony 
for ticket-of-leave prisoners in this neighbourhood where cane cultiva- 
tion will be one of the main occupations. The capitalist who is erecting 
the factory mcittioned above has been given much assistance by 
•Mr. McKerral, and Dr. Barber also heljied hini in determining where the 
lactory could best be located. In order to ensure at the beginning an 
aderptate supply ol cane to the factory the Local Lovermnent has gratited 
revenue concessions. 

b'fA ^kyfemhrr, 1917 . 


tiiports ot sug.ir m :lu le molassc'!, rtnifoctirinciy and saccharin whi di totalled 
j-Wowt, and 51,000 cwt. in 191617 and 1914-15 respectively. 
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10. Manager, Educational Book Depot, Nagpur. 
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can be obtained on application from the Agricultural Adviser to the Government of India. 
Piisa, Bihar, or from any of the above-mentioned agents. 


Thise publications are 


I [h A<jricultural Journal of India. A Quarterly Journal dealing with subjects connected 
witli agricultural economics, field and garden crops, economic plants and fruits soils 
manures, methods of cultivation, irrigation, climatic conditions, insect pests, f uncus diseases! 
oMperative cretlit, agricultural cattle, farm implements and other agricultural matters in 
India. Illustrations including coloured plates, form a prominent feature of the Journal 
k IB edited by the Agricultural Adviser to the Government of India. Amiual Subscription, 
Ks. 6 or Hs. bd. including postage. Single copy, Rs. 2 or 3^. 


2. Sdeatific Reports of the Agricultural Research Institute, Pusa (including the Report of tha 

Imperial Cotton Specialist). ^ v m uia 

3. Annual Report on the Progress of Agriculture in India. 

4. Proceedings of the Board of Agriculture in India. 

5. Proceedings of Sectional Meetings of the Board of Agriculture. 


6. MemuirB of the Imperial Department of Agricultuia ii* India. 


(«) Botanical Series. 

{h) Chemical Scries. 

(c) Entomological Series. 

(d) Bacteriological Series. 

(c) Veterinary Series. 

7. Bulletins issued by the Agricultural Researcli Institute, Pusa 
8- Books. 


Tbe following arc the publications of the last two years 

f «16-17. Prire, A., 12 „r I,, u. 

Mowing days' See' aTL S’m ‘'™™’ ^'''’'oruajy, 1917 , and 
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MEMOIRS OF THE DEPARTMENT OF AGRICULTURE IN INDIA^ 
Botanical Series. 


Vol. IX, 

No. I. 

The Dissemination of Parasitic Fungi and International LegUlation, u 
E. J. Butlee, M.B., F.L.s. Pi’ice, R. 1-4 or 23. 

Vol. IX, 

No. 11. 

The Inheritance of Characters in Rice, I, by F. K. Paenexl, b a,, Ag 
Dip. (Cantab.); G. N. Rangabwami Ayyargar, b.a,, and K. 

Vol. IX, 

No. JII. 

L.Ag. Price, R. 1-d or 2s. 

Orobanche as a Parasite in Bihar, by F. J- F. Shaw, d.sc., a.e.c.s., 

Price, R, 1 or Is. 6d, 

Vol, IX, 

No. IV. 

Studies in Indian Sugarcanes, No. 3. The Classification of Indiau Cane* 
with special reference to tlie Saretha and Sunnabile Groups, by U. A. 



Baeber, sc.u. Price, Rs. 2-4 or 3s. 

Vol. IX. 

No. Y, 

FhytopfUhora Meadii n. sp. on Hevm bra^iUensis, by W. McRui, 
H.A., B.sc., F.L.S. Price, K. 1-4 or 2s. 

Vol. IX, 

No. I. 

The Rice Worm {Tyle7ichu6 angusius) and its Control, by E. J. 

M.B., F.L.S. Price, R. 1-4 or 23. 

Vol. X, 

No. 11. 

Studies in Indian Sugai'canes, No. 4, Tillering or underground brageh 
H^gj by C. A. Barbee, c.i.e., sc.u,, f.l.s. {In the 'press.) 


Vol. V. No. I. 

Vol. V, No. 11. 

Vol V, No. III. 

>r«L V. No. IV. 


Chemical Series. 

The Gases of Swamp Rice Soils, Part IV. The souixe of the GMecu! 
Soil Nitrogen, by W. H. Haeeison, d.sc. ; and P. A. buBEAMAxiA Aim, 
u.A. Price, Rs. 2 or 3.5. bd, 

» Heart Damage '' in Baled Jnte, by R. S. Fiklow, a.sc., F.i.c., f.c.s, 
I’rice, 11. 1 or 1.?. bd. 

Experiiiicnis on tlie Improvement of the Date Palm Sugar Industry iu 
Bengal, by Harold D. A.n.nli’T, b.sc., i’.t.c. ; (aOsxa Bmiari Pal, m.sc: 
andl^DU Bhusha:^ CHATTLRjEt, L.Ag. Price, R. 1 or Is. 6d. 

rholam I A SorqJiuf^i) as a Substitute for Barley in MLilting Operations, 
i^noiam L.^KSimA>;A Row, l.a., and R.\GUUN.vrnAsw.tJii 


by B. Vis\VA>iATJij 
A^i'ANGAR, Dir, Ag. 


Price, As. 12 or Is. 


Entomological Series. 

So. II. Indian SugaKane Leaf-hopper (l‘iinlla abemns, Kiihy), hy 0. S. Misw, 
b.a. Price, Rs. 2 or 3s. 

T Baii^beigge Pleicher, e.n., e.l.s., f.z.s., f.e.s. Pnee, R. 1 or R. bl 
VohV, No,lV. 0.^aCoUeetion^o^£Sp^^^^^^^ 


Vol. V, 
Vol. 


Vol. 1, 


Bacteriological Series. 


No VH A Bacterial Disease of Wheat in the Punjab, by C. M. Hvtchinsos, b.a 
Price, As. 12 or Is. 


Vol. II, No. V 111. 


Vol. Ill, No. 1. 


Veterinary Series. 

Kumri: Combined Diffuse Sclerosis and Central Poliomyelitis of Hwjs, 
by G. H. K. Mawlister, m.a., m.d,, d.p.u., m.r.c.^., l.e.c.i. 

T^e Vitality of the Rinderpest Virus outside the 
Natural Conditions, by A. W. SuiLSlor., m.k.c.v.s. Price, As. bi 


2 




